qTS ATIHT TV AT HSB, TS

1. fosr e - 1.9 I1.IMSADR 15.00
2. favmroly g fordy wrae - Sr.a.T.fedar 15.00
3. TR gfedare - 91.9.A1.aAaAdR 15.00
4. o AT - sirAreram 15.00
5. ®FTE B - U1.H.TIISADY 15.00
6. SCATTRIT &l - 3.4 &. s 20.00
IATE : ST.TYPR IS
7. TR $aT9, TR T gHeld - SLA.T.RdaR 20.00
8. &AW AT T H®, - S1.Idig gTUe 20.00
HIEY aATeIeh e
9. RUT HEAT - 9T.9.]0.I5eTdhR 20.00
IR IR IC ]
10. YfRIR =T - siLAT.efAA 20.00
11. wEfdt enfor sax - T.9.]0.I5eTdhR 20.00
12. ferref¥idmere sg - it 9).%. st 20.00
IATE : ST.TYPR IS
13. T AT Hoft - S.ATer AN 20.00
16. @M e - ded : SATEAR  20.00
17. TR Y - gl.a..ferax 20.00
18. foders yfici - 9190 ASADR 20.00
19. freior FRIwg YA fafaerar - ur.sf.werfiE <q 50.00
20. HEIMIfCTRT - el MefaiaR 40.00
21. faum o : Rigar M@ 9T (1) - Sha.fedax 50.00
22. faum wa : Rigar 3sm® 9T (2) - Sa.fedax 50.00
23. T STFOT SAIST - 9T.9.J0.I5eADR 30.00
24. 3yquile - YT 7.0 IMEADPR 20.00
25. geTier 3quiies - YT H.I7.IAEADPY 20.00
26. FHIHROT - 9T.9.]1.M5eTdR 20.00
27. URRATTRIE g - WT.S1. 9@ < 50.00
28. IO Bt - ST PR 50.00
29. YUl : rTSihg T - Y1730 I(EADPR 40.00
(.3
30. T MY SHreT (.S - U190 TSADR 50.00

ad geamiarct st 191,917, 1123, Hraled, STeIveist, arg.

geeqHT : (02167) 220766. AT : 9226283203. gizgreft wyds ATeITar.



37
T18Y Sy, ORI, B - (02162) 234372

© sta..ferax
HYTEdh
T 3IY1d ol
HYTE AT
ofY. ST AT 3I. d.91. Rbd2
Y. WA T
Y. TR Sl
WHTeIH
st R 2, el SrgerHfOrT
ST, TS TIPT TORT AT F55 IR G ;T 3D, SR B 3
arg L
TREA . fafdy decuiean defcus e 25
rerT foreR ;TR R T - 1 37
1 3ffe 2010 ES ™
WMIGA  : T B DT - 2 43
Crced .
N . TEA R AL Snfor | gt qoren 49
EIRT S SHR, T TG Al uRftre | - wewe 63
PlegIR : 416 012. I - g e
gRea! : (0231) 2642304 n - shsur Rz
hEid , 3
P & gvIP FHIRIT X RISt sft.Arter oiv 7 Fi-it 7 arg dregeT TforT
275 &, FIBIR 48, AANRT. eI F$, qT3 Ji-it EidctcdT YR eHIageT I STGldcicdT ScATgITEdT oiEd
gRea : (02162)-284430 TaT SITHIRY 3T,
I7 YEIBIAIeT BIVIATgT AR PIVICATET FayrTed fohar Areg=iTed wafed
faar g: g@1RIG #7 arardt d@erdl g gereraTd gduRarit go
qea ¥ - 50/ - TR TR,




ardor gf3reT

Y ST |TS g T80T AT AT {9y T 3RI<. AAQTERUN :
U ST MS=AT A1 <h! IR, (A il A, A%
ST AT Ui, Thd U 3T ATAT FauGERiRIs, TABIST
YT, gIE0T 3T 31y ATEY 12T FRANIT HHIST A% GIgIerel 31Te,
T 8 T FHATSTRASTHT fereei SRY. ) et a Aream Heeliel a frspue
UIET AT TG-S ARIAT SeaH I THBTAT. ITGT SHITHAT
a1 feals, 9 frae FgmaT M AR PR 11— afgor 7 @i
Stra=r=melY (spouse) FHT FgYUl Wb g it 3T dR AT
HAT =T dTed. Y o] 31 -

. shfvar (Sb o) T, T QY. Aot shifarT fehar
Y. IR (nee ) T, T i AL IA.3BAPR
P. T oA fehax
%, QY. IR (nee T4T) T, T 2. TNT F. PRHASDR
Y. gt (nee fARIET) 7T, @ ST FHIE A TR
%, sfare (SH [HeT) T febhdR
%. faoTan (S oar) oA fedas
%, ARTIVT TAGST, T . FA&HT AR ATTSTHR,
ST HeTfBIT aRId STTaSHY
%. $fRT (nee ATERI) SAS, T &. TAST ARTIVT STDT
Y RIS G, T Y. TSUT TS SATaSIHR
). TR (nee AGT) IFTAS, T Y. IMTAS TSP SHR
Y. e IFTHST, T A, T [GHa STTSH,
- q.71. e

*

IR 3ol Db, IR UD

1. freg-wer -

"gIST Uah, ST 3" 312t U SATOT 3MTSTIR 3 {R&T U
31Tt GORY U AR RIFQATER Feit el o, g ‘o
3MP NI T T AT fafaerdr sRyell a=t T |4t Swer Thd
I’ 3 AT AR . § U THIRA ThHIHROT (unificaton)
3mg. Wifirhed faga-9Ronm (electric force), gadra ARoM
(magnetic force), RcaTHyUIRT 9RO (gravitational force) 7o
R ARTeT IRUTRY ThihRUT T TTRTTET BTET AR ThTd TR
AR fAfaer AR AT SEfd AT 9T gid 3ITY 3.
TiOTATT UTa faemTeaT rET e e Rigar 3Ry erear. (g :
qTS AT ITIOTCT STEATID HSBI HBTH I detelt JReTeh : *forenT uap-
Rigar 3M®,” W 1, 2 ). AWM P18 fARARTeAT 931 W@ed
TR U ITURRET GRTT ST 3, oIl Bl ATaw SFIET i
firer wTAUIT=AT |4 94D SR U AW, I HSU IUfda T
IAMRABRE dreet T, TR T AR Fed ST SRIY. A,
TTATST TYVT FTRTAT TR STHAAT 1TS THRIT STHAREAT
g gl SN QM.

2. 9T 1
n(=3 4,567, ...) IS 3Rcill (T RS 3reriaa
foree B 3rTeiel!) TOH IO ST, (SRTERUN, TS
ST G N - P bl o n - oTIgeil SIAET FgUKdr.)
forea RRYREAT ATa 2. I7 SR THASIHT T BIUIR 0T BIg o
RTH YT TRUT el bR n - 2 Preptomra favmrar Ager ?

A (1) - g agyeTIeirear RIRASET 1 feeit armee. &g <
frrE o= et RRIFGEATET 9 sraid. garen
favmofiiier gat Prevtoma Jra st ga=an favmoiRiier Breptoriear

31T Pei/ 3



ORI 3RieT =Y T SN fIMTT AT FTATToAT ST At
SIS, FgUTST RTRTeT R (orientations) IRTRTeAT AT
ST, 3r1fd A PQR, APRQ, A QPR, AQRP, ARPQ, @ ARQP
S AT T T 3Rl oY &Y Uher f3repivT SRAeTe eRel STTsel. I & 94
FreptoTiFT @] 31Tg.
SR : (1) T BrepioT A ABC &I 3d n =3 |UE n - 2 = 1.
Pt A ATTRT S AwErE. A@ srfad
AABC BT TahT 11Tl Tebray Wb fau e Aser
(3Mmgeit 1). A ABC A, A ABC grar Uab fvmroft giger.

A A B A B A

Z\ E @B
B D C D 'C D

C C
et 1 : et 2 : et 3 et 4
Wt A ABCHY  AR™ ABCD ARG ABCD  GEH YA

v el A fwEofy 1 9 fare 2 ABCDE =Y
fevmmoly 1

(2) IRFABCD &I1. A% n = 4. 7gO[ n - 2 = 2. ARF ABCD =T,
TN THAGHT 7 BUMAT HUMHS, 2 FpIvNe THor 2 THR
favmT a1 v A, (STmahelt 2 9 3)
frmmofy 1 = { A ABD, A BCD}. favmmofy 2 = { A ABC, A ACD}

A (2): A=A RRIFSET 99 7 ey et 2 a1 gsae

PIC AT PR AT =mdR 900 7e fhRfaeamrT smgwi 3 e

g TTdo! AT 2 AT A ABD BT gt 3 Aefie A ABC AR@T

fRie. wgureT smawit 2 @ 3 FiET JIRFEAT (orientation) AVTRTGS!

3R, FFUTA 1Y (1) He QT JTFFIRET RIRTeT fRT a7 St
3R TSI Wifliere MR,

(3) Y9 UgH ABCDE ®IT. 3A n=5F AFB n - 2 = 3. J&A
UgHI ABCDE 4T, 7T THABIHT 7 BEUIR $H0T B, TeAdI 3
FrpIoTTe TguT 5 FRFRTEAT S fR Rt ar e Aiter (Simahelr
4,5,6,7,8):

4 / 31101 Y1

fawmToTt 1 = { A ABE, ABEC, A CED } (37wl 4)
fawmToft 2 = { A ABE, A BDE, A BCD } (31gwit 5)
famToft 3 = { A ABC, A ACE, A CED } (3TTgit 6)
favmTol 4 = { A ABC, A ACD, A ADE } (31Tdit 7)
favmmol 5 = { A ADE, A ABD, A BCD } (31TgiT 8)

o

ATHAT 5 : JAF GTHH ATHAT 6 = Wlﬁmﬁﬂ
ABCDE Y faumrefy 2 ABCDE =T faymreft 3

N O

aniﬁﬁ? WW mg WW
ABCDE 3 favroft 4 ABCDE Y frmoft 5
(4) 9 YeHF ABCDEF &1 A n = 6; oA n - 2 = 4. [
YeHIT ABCDEF 2T, ST UHAGIHT A BEUTR B0l HIgH, Teddh
4 Frioma tgor 14 fFRERTEET g6R f9RT a1 war Acde

(ST 9 22)

favmoly 1 = { A ABC, A ACD, A ADE, A AEF } (31Tgit 9)
fawmToft 2 = { A ABF, A FBE, A EBD, A DBC } (31m&it 10)
favmToft 3 = { A ABC, A ACF, A FCE, A ECD } (31maeit 11)
famToft 4 = { A DBC, A DAB, A DFA, A DEF } (3T 12)
famToft 5 = { A EFA, AEAB, AEBC, A ECD } (3TgxiT 13)
favmoly 6 = { A FAB, A FBC, A FCD, A FDE } (31Tdit 14)

31f01e $ei /5



famToft 7 = { A ABC, A ACD, A ADF, A FDE } (3T1gxiT 15)
famToft 8 = { A ABC, A ACF, A FCD, A FDE } (3TIgiT 16)
famToft 9 = { ADBC, A EFA, A EAB, A EBD } (3TgxiT 17)
famToTt 10 = { ADBC, AEFA, A DAB, A ADE } (31Tait 18)
fawmToit 11 = {A ABF, AECD, AFBC, AFCE } (31ait 19)
favmToit 12 = { A ABF, AECD, A FBE, A EBC } (31Taeit 20)
favmToTr 13 = { AABC, A AEF, AECD, A ACE } (31Tdeit 21)
famToft 14 = { A ABF, A DEF, A DBC, A BFD } (31Tt 22)

A F A F F A F
C D C D C D C—b

3igelt 9 3iTgelt 10 JiTgelt 11 JfTgelt 12

A F A F A F A F
C D c D C D

et 13 CsmrcﬁlD4 T 15 Tl 16

A = A F A F A F
o) D C D c D C D

ATFT 17 TPt 18 T 19 et 20

A F A F
C "D C D
3fTgelt 21 ATHeAY 22

6 / 31101 Y1

gt =T T cgmaR yTlRa sngear 1 d 22 g/ qaq
N - YSTTgelt, foRY THAHIAT 7 BIUIR H0F HIgA n - 2 Frepiome fawiy
R RTeaT YR frrTdT A EY A1l Preed 1 7ed bt dell TR,

PIEH 1

G N - SITgRireT 3 4 5 6 ...
IS ST n
TPABHT TR ol | 1 2 5 14 ...
PIgT foom=aTn - 2 | (mepet| (It | (St | (et
BT srAUT=T 1) |2a3)|4da8)|9d22)
T i S
& (3) : R IEfidear 14 depRiEfRad $a- PR THR
Y9 YeH ABCDEF IR I (THAHHT T BIUIR FHof drger
T ) MR AR AATET ATAT SATGRAT FIg ATTADBIAT WTAT ] ST
AT (4) : AT GAA DI, AT ICHIT SeaTaT (Fgored
N=7,8,9, ... 3dl) I n - YS!, TS THUDIAT 7 BIUMR
ool g, famelY FPRfARTeAT ¥R n - 2 BHreptona fvmrmaT I @
BT NI T HICH 1 ATURGI JIedrd.

A9 (5) : I1 RN TAD T[T FIBUIR BIisesd T Hres 1
Iid g HRI TG

3.9NRIT2 :

TG -HRTE ET. TR M T n g Sg! QUTTH Seitet 397 fcerd
fdg (m, n) ATST. ST m @ n g AT T<H YUTTE 3T ML fFcers
fiar o™ Strerd-fag, (lattice points) ¥gUETE. (0, 0) IREA
FEAd H6 (2n + 2, ) W—d (n=1, 2, 3, 4, 5, 6, ....) fecke
(37T U Tt FRRFARTAT YhTR ST Al § 2TTe HreT. AT SIS
71T 317 31mgaT : () Jwara (0, 0) T e (2n + 2, 0) AIGT &-
&R HETRT AT HFT TY; (i) PIVRATE! IR AR T WAt ek
ST fa T TR SToedT AgMIT agH AR HoTieard 3o

31T et/ 7



SITAT A5, &7-3MeTTAT aT I-NeTTeT FHIaR YT PRaT VR ATLY.
(iii) TpT SATeTe-fiig URIT o= STTeieh- g W ot urfgsy; amfor
(iv) A IS § T wguet 31f¥as &7-fderds srvciean figwsa
Aot T

SR: 1)n=1, 2n+2=4

N

o pN<

12360 +

3iTgelt 23

2)n=2,2n+2=6

y] y
3 3
2 2
1 1 R
01234560x 0 1234560x
AT 24 Tt 25
3An=3, 2n+2=8
y] v
4
3 3
2
L . T
0 1234567@B0)x 0

L\
123456 7@80x

3t 26

o RPN wh <

AT 27
v} v}
4 4
3 3
2 2
AN 1 \ 1 AN
123456780 ©1234567@80x © 123456 7@B80x
3AvgelT 28 ATHAT 29 Tt 30

8/ 31iv1a Pl

o RPN wWwhO <

o kRPN wWwhO <

o kN wbmé}
o]
11
N
N
=
)
12
|
22N
o

> X
1234567883100

3iTgelt 31

IS

> X
1234567 89(100

3fTgelt 33

123456789000

3iTgelt 35

IS

y-

5

4

3 /\\

2 N

1 N .

0123456788100
ATHT 32

v

5

4

3 \\

2 N4

1 \

© 123456789100
ATHT 34

y-

5

4

3

2

1 N\

0 1234567809@00 ~
ITFHAT 36

%

5

4

3

2

1 /|

(o]

1234567809300 °

3t 38

y-

5

4

3

2

. > X

0123456789300
ATHT 37

y ¥

5 5

4 4

3 3

2 2

1 . 1

0 1234567809@100 " 0

3iTgelt 39

31T et /9

1234567809@00

armgedt 40



o RPN wWwhO <

okRrNwWhO <

N
> X
1234567809000 123456789000 %

gt 41 ATPeT 42

o RPN WhAO <

AN
> X
1234567809000 123456789000 "

et 43 Tgelt 44

IAMGAT 23 T 44 T/ n =T FRERIEET RSt sere
BRIETER (0, 0) YR (2n + 2, 0) Fd=aT FaRITATS! Hidalel 6
forr e ot AT faY FRfARTesaT TR et A &) ATfeeh died
2 Y UhTId Pell IR,

PIEH 2

n 1 2 3 4
grdelel 99 M aeT | 1 2 5 14
(0, 0) URET (2n + 2, 0)| (MTpeit| (MTPeit| (TP | (SMHelt
T, AE- 23) [24T25)[26730) [31T44)|...
PITETEaRIT JarT fapelt
FTATAT TPR BT
AT ) =T

A9 (6) : A g A& SaraaTa B FERAT 1 T 2 7Y feiedr g5
TEAY Y AT STl AR T Sl T AR TSUI=AT n =T bt
ARHThS AlGAThS 3 Sdcar faetell w9wT 1, 2, 5, 14
R RTeaT g Arefaar A7, 135! Te71d n =471 Joie fhaeiramer
T 9T FFRfRTeaT et 9pR Arsfaar Adra arar aradisT de
AT d PICd 1 T 2 Jed R GITd). F9RAT 3 F 4 qeAgr 3ref=
ufRfRu fmior gromR e,
10 / =10 pat

4. G9HT3

PITATEY n + 1 3MeRET A (sequence) €T, (IaTgRumef,
apxbm. ITFHHTT 5 31&R 3N ; FgUTA I n = 4). e mawier
STERTAT 55 T geTdT T HATIEY PISg! ST SIS [ ST B
(", 3ATIOT ITaT H ‘)’ | ALAT SIHTIATAT AR Y (i) IAD
HacTISHed Q19 IMfOT B ST &R AT MM (ji) PIoTIET
JER PIVCATIRY B SISl AT T q1fgst. S &R Tl
Zoffad 3RY A SIS, SerERumet, d @ (be) & AiSviT YAHY Th
31eR FeifIaTa; =gurera (d (be) ) AT SRR SIS FRMATTHR
d 3fr (bc) & T 3MeR IAMRA. n =T FARFRTeAT fHAATS
SeledT 3MERTTT THHTT MATUBR fhell AT TR dRISTIST
EThaT AT ?

SR 1)n = 1. ORI n + 1 = 2 IA&RI=T 9 €. ab T HY 3RS,
a1, felel ™ a1, (ab) a1 Wadd THIE YHR BRSS!
STHaT Ael.

2)n=2. O n+1=23 3&RMET abc gTHT &T. I fdrar
1 aTas IEieT Wt 2 I IRTNTGAT SR dTsi ST STehell
e : (a (be) ), ((ab)c).

3)n=3. 0 n+1=4 3M&RMT abed g 59 &1, I elat
o uigd (@i Faz uraE FRAERTT TeR S¥stien
TR AT,

((@b) (cd)), (a((bc)d)), ((a(bc))d), (((ab)c)d),
(a(b(cd)))

4)n=4. |OA n + 1 = 5 3M&RFAT abcde T T ST, AT
facrer Fra oI TgpuT wad 14 9 FRERET 9eR F9
STrST T Achiel. TSI el I g 14 FRARS yerR
PIed 3 Fed SRAfIT IR.

31foTe Pei/ 11



HIEH 3

((@b) ((cd) e)),
((@b) (c(de))),
(((@b)(cd)) e),

(@ ((bc) (de)))
((a(be))(de)),
(((@b)c) (de)),

(@ (b ((cd)e)))
(a(b(c(de))))

((@((bc)d))e),
(a(((bc)d)e)),

((((ab)c)d)e),
(((a(bc)) d)e),
((@(b(cd)))e),
(a((b(cd))e))

TRt fadamTas ITIVT eI BIedh 4 Hig eMahell. n 24T o
IR fHATATST T 9o IS AraABi-l § BITd TSdld.

PICTH 4
n + 1 3M&RTET 59 el 1 2| 3 4
AT n A fhaa
fFgaR, oI |1 | 2| 5 14
AR RTET PR dvasirsT
e 3 AT TRHUT TR (I 3)

A (7) m + 1 &R FHATATS! THUT m HH ST ARTAT.

5. THT 4

n (= 2, 3,4,5,6,...) S&AT 1. T A SRATID A THABTAT
T ¥aHUTd AigH FRFRTeAT fdt fdwedt g erawiiet ?
AT (8) : (423 T 4(2% ar 2Yenm A, ST 2, 3 7 4 AT A
HETET 559 AT FgUIST 4, 2, 3 g1 3delT 31T, T AT S His Jiedm
By firsT e oI, IRUT (42)3 = (16)3 = 4096 AT 42°) = 48
= 65536. HII® UK FRFFRTaT 9 ar FRfRear fEa
AT g I ST 3RT qifge.
A9 (9) : BT grear AR 23 g 2 A 3 3 arafae (farfge)
STTT. TR (42)3 = (4L 2) L 3, anfor 4% = 4L (2L 3) sy
AT (10) : IT AT FARATS! EATGIT=AT H&ATa, b, ¢, d 37217 3oy
O, 2Tehdl. JUT 3MTYUT YT (concrete) HEAT ST 7gUTS AT
fRfRTeaT A ai=ar fHact ucaera drear A, T T WRIWR
NTNToT IR AT WTIRSTHT P BielT Used.

12/ a1fo1e1 Pex

AT (11) : IT JITAT FARTATSI FFRAT 3 (T8 SUfIRT 4 7ed
faafreicaT) aeier SORTET SOH SUANT 81 21T, BRI a, b, ¢, d
T 4 FEIT AT AN =GP TGO 7i$ AT U6 THhR (aA b)A
(c/\ d) BT I erehal, SATT AT ATSUIATST HAAT 3 T SRS
((a b) (c d)) T FFRT SARTAT START FeT 3L § IS 3.

SR (1) n = 2. SITEROT 7GUH 4 T 3 T I AT I FHAM =D
TIAITT FISTIAT 3MTEd 3R FHST. IRATS! ATl 4 A 3 8
T HiSUTT T FgUMA 4 A 3 = 64 g1 o fdhwil A o1l § S
TR,

(2) n=23, AT 2,4, T 3 T 3 HEAT I FHHAM =D FaHITT
FiermA Sea 2 AAA3=2N12 3MPT2 A 4 A 3) =
2 A\ 64 a1 3 fFRfRTeaT &R fies eramara.

(3) N=43TAE5,4,2, 3 T TR HEAT T FIEUTT AT, R[S
(AA)N2)AN3=5A24, 5A[4N(2NA3)]=5A 65536,
[5A@AAN2)]AN3=5A48,
5N HN(2N3) =5A32,5A[(4A 2)A\ 3]=5/ 4096
1 b U fFRTRTesaT fdhwclt e eraeiter.

(4) n=5. FATHRET 3, 2, 4, 2, 3 T I WEIT AT HAT HTAID
TR TigAT. T e faeiedr tpur daw 14 fFRfRTer
qis a1 fie eTaraTe. T R ARTeaT Jmed A @i caieT fb
BIGT ATAHIT H STAT. TSI AT 14 SIfReh ST
foRTes HigulY (T fdvier) i eravet ATET AT IR Wi UeqH ST,
BA2A[GNA2) A3, 3A[RAHNRA3I),
SARAN{AN2)A3)], KBA2)AN4A2]AS3,
BA2AN[ANQRA3)], BACAYHAERANDI),
3N 2A{4A(2A3),

BAQRAAIN2IA3 [BA2)A (4N 2)]A3,
[(BA2)A4A (2A3),

BA{QAHAN2}IAS, [BA{2A(EA2)}I]A3,
SA[{CAYN2}AN3],3A[{2AA4N2)}A3]

a1fore gei /13



T STRIGHT ATITAT Joier preee 5 fiyasd. n =1 qaier Hrgr

fhaITSY aTahi=Y AT PISchTd WR HTTd.

FICH 5
Nfdp AT a== d=@n | 2 [ 3| 4| 5| ..
Y BIIH S HTddich TwaTd 1 (2] 5| 14| ...
Hieul R TN frsom=aT
feRfeRTeaT fRai= dear

6. THRIT 5

AR N (=1, 2, 3, 4, 5,....) STISET €41, #gUTSY UHoT 2n (=2,
4, 6, 8, 10, ....) WU AT & | 2n AR I BT=AT URETaR
TBTT ST TToTH ANS BT SHT TR T FHAT, (i) TP hr
ST Beh UehTdl SRHhIaRIaR gIialeld e, (ii) 9 geaiale gard
IBY gIeitet, SATION (jii) ST SRDIAEN FRAIQIc GU=T QI I
TRIGITHTT SR ATE! (FgUTSid o gIale UdHdbiaR MR
IR ) ar 3T (W) ITeearT AT 2n xhiAed fhet AR
PR gieIe™ gId e ?
AT (12) : IAF hl ST e ThHIT AhIelT gEATRITH BRI
MM 2n AHIHEY THUT FIATGIe Beh n T gIilet.
A9 (13) : Gl STRMNIET ATIRATIT D ATHANT TeAdh ThT
aejeuRETaR fFRTesaT fig arafiett g, cahi= i oot smga @
SUR: (1)  n= 1. vgUTST UGHUT 2 AU (3Tl 45). AT fRrda
T gRRTIGIC gl 2T § SES 3R,
(2) n =2 TEOIST THUT 4 HIURY (1, 2, 3, 4) (MG 46 T 47). AT
IRIRURNT <hl 1 T 2 JieaTHed Uh g A<hl 3 4 Jieamed
g 31efY S gIicIe g1, QTdhciict. BT STl Udh SR (STaeiy
46) fhar <ah 1 9 4 FTATEd U 9 AhI 2 T 3 FTATED GO
31eft @9 gIiaIeN il d A gIsel GART HHR (STFedT 47).
JATIPBR N = 2 =T FIET (VUMY 4 HIORY 3RTT) feetean
31T TG, TGHUT Beh T PR GEIIGIT g1 bl

14 / s1fore1 gt

AT 46 AT 47
2
1 2
3
6 3
6
5 4 5 4
AT 50 AT 51
1 2 12 4
8 8
A
6 ° % 54
HTFeAT 54 TP 55
12 12,
8
7 54 ! 654
JTFeT 58 JHTFT 59
12 123
X 4
!
™LA ! =5
T 63 ATHeY 62
2
A
65
HTFT 66
31fo1e $ei/ 15



(3) n =3 *ZUIST THUT 6 ATURY. fieiear SIET UTa AT Faciia UgHoT
UTT YR gRAIGIA g% Tddld. T STIgpedT 48 o 52 Wed
ST fdell 3.

(4) n = 4 *EUISY THUT 8 HIUNY AT T UMY | 14
TRITGICH AT 53 T 66 ALY IrAfIEIT AT

3MGRAT 45 T 66 I T THRITT IR PICH 6 TEIATATIN
. N T JATURE BTl [BARITATS! YeAeT ATHeAT BIgT aTadbi-T
T PItch gIedrd.

BIeH 6

quRIETaNIe gaiiear | 1 2 3 4
TSI |1, n

1 2 5 14
FOATITCT STCT UTRH g%y | 3MTahely | 3MTeped | STTgpedt | Smeped
THUTTAT N TooT 45 |46947|48752 [53766]...
e _—
7. 9T 6

n << STUTR 9 A iRes [9rEs ([ a1 yoRa) 9
fada (Fgueia n) Q™ AR @Tell STUTR Savd 9rEs (\ ar
TPRA), (N =1, 2, 3, 4, 5,...) i1 STIRTH * ATl G&dTd T
Qe TT STt et T WieTeaT JTo7 T2t HRoT=AT fAiferst TR
(horizontal) YNGR STeTr UTfESY” AT S YTl HROTAT THoT fhei
FRIFRTeAT 3T Sredr A ?

A (14) : veT=A fauFTie 3T aref grar &t [ srefr sy
Areret qor [ areft sl arerons ArgY.

&I (15) : T FRATT IURKIN MMl SIRIRE! f&Ae. FguA ar
weara gafdY fyera ALY gider : n Iedardy @ n rertar
(n=1,2,3,4,5,.) 9 Al iRed [ESHT SRRTET TH07
fpaT AT IMFTAT TIAR HIAT ATAA DT AT IATHATT
AT AT ST qTS[dg T SNRTAR I&T1d AR 0T SiTdhei et
SoAIhSIe AT TIS[aHT SIRIEAHT AR AN ?

16/ 1T war

SR : N AT YEARIEAT IR fhaiiame! (Fgurein = 1, 2, 3, 4 |1oY)
TeIeT IMPHedT Wil SrAfIeT 31gd © (1) n = 1, THoT 19

IHeT (IMGRAT 67); (2) N = 2, THOT 2 SHelT (S7HedT 68 T
69); (3) n = 3, TGHUT 5 Iebel! (3P 70 T 74); (4) n = 4

THUT 14 Ibell (3T 75 o 88).

AN AN

gt e;  ampdios  amgetoo et 70

VAV WA AN AN AUN
T 71 et 72 et 73 et 74
a_

AR AN AT

3Tt 76 3t 77 3t 78 3iTgelt 79

VAR VNN AN N\

3"35?‘“ 80 allgﬁh‘ 81 31'@1?& 82 31'@1?& 83
AN A\
\
AN /\\/\ Fe% ', ;m/\/\
SiTgelt 84 3iTgelt 85 3iTgelt 86 3iTgelt 87

/ﬁv@\ ~

3iTgelt 88
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T GG T HLATHE T IR GGt PIeeeh 8 TAR B
qIAHII N T FIR PTe! fHAARITST FRTRTeAT fohell SFRITAT g
PTEAT AT o ATISTA § PITH JTedTd.

BIEH 8

fRPa 9= didr=aT 1 2 3 4
FERTR T STNTHY

TS Feh! G, N
FeATIIeT 31CT UTRA 1 2 5 14

o= SR SMMHAT| 3MTelY | STepely | 3Tepedy
FRFRIeT sTgpeaidt et 67 | 68T69|70374 |75788 |....

8. T 7

e : ST 89 AR SGAT TS (tree) A4
3 FUICTA. BIRUT §F STl AR 1 SHAiBrar 2 /N\g
fig 3 I 7 d TS AT BiEn SRV ARG 5 0
fa=m. am g ggor 10 fig 3ngd. wdw A @R 8 9
BT fIg THABTAT JTESIAT SIS TRA. e 89
MTeTIIIeT A fageT (THUT10) AT SITSTA fIRISg (vertex, node)
JATIOT TP TeAD INTE S ATSTAT FHeT fohaT q15] (edge)
U, AT SN ( 1T FBIREAT SITSTEAT HIVIATR! el )
PIUATE! RRIFIGURT G&a 6 JMESEET e e ST
Farirear RRIfIguAT 9= Ia1 AT A TR T SITSTAT ATwd I
TP (Circuit) ATET 31T FEUIIT. 37Tkl 89 LIS SIS =h ATl STgwil
89 7ed 3, 4, 6 HHTHIT RRITEAT T ST i RRIfSg a 3=
RRfScaT wn stTere aTer fRRIfag FuTdTe. 3MTgwil 89 e 1 TR
farRifdg, (fbagr, =Y urgan cariler divETd RRIfGg) s
I SITST 9 TR 3T AT AT, BIUATS! figg fFemm
UGS (BiE) HATR! AT Srafier a<) ared. Bad O JNRES
a1 HivTeT fagelt Sirsel et IR o AN HHR SrEfdel et aTfst.
STt 89 Wed sHHih 1 AT fig Fb STIATa A T YRR e
HSTaHT IS ST ST i 6 24T faqurye Jeit a5 3 &Sl
Fremeara fRg a5t (6 spiT=aT faga FAIBUI=aT UgHuT 4 FHST 31Ted ).
TSI BRI HSiaw Je ST ST Tl RIS STeid
18/ =11 wat

SR 2 P e IRAIeT AR 3121 HATSTeAT fEHTH 311€ (binary tree)
TEUIT. 3TheiT 89 T SIS feHT SIS TN, HIRVT 1 T 6 sHoTehican
RRIfSqURE g8 Strom=ar s@dT 3 FsT fad g, smsrear
IBURIA $d8 Th d TAS Atd RRIFgURIA, JSURET ©
STTUTT=AT @9 31T SFa FeT e ST aR <1 fEA sireTe
‘SYTT 95 3R 3 Uaeird fE¥T 311 (Rooted plain binary tree)’
TEUTTA. IT Heieiel ‘Heletid’ AT fILwurra sref 3rT: vene st ga=at
TSt I (symmetric) el @Y oY 1M STTS AT ST
TR ST

FaTgome gzr <I & & =1 FRFRTS T ool STTSer.
T

R 7 : U RRING T q@ a n (= 1, 2, 3, 4,...) 3wl ffRifdg
3TRTCYeTY THUT fahelY ATTRTS ' SITeT b 31Tg 372l Feieiy femm e’
(rooted plain binary trees) TR BT AT ?

IR : n =T FRai AT IR fFRisme! (o= n = 1, 2, 3, 4 910Y)
ST 3RTeiedT TR SITSIEAT (rooted plain binary trees=aT)
STHT WA PTG SR AT TG fAT TR

(1) n=1 3 RRIfdg : Fas 1 T Saet (Mt 90)

(2) n =2 iRt PRIEY : THor 2 SHell; (M 91 T 92);

(3) n = 3 3icHid RIRIfAY : THoT 5 IHell (MTHAT 93 A 97);

(4) n=4aiaﬁaf5mﬁ§:q§m14amﬁ(m98am).

sieptir aTaﬁ %a&nﬁﬁquﬁu
J\ frfiz O E%?rm Erraﬁmﬁ's‘eﬂ

sr@ﬁﬁ 90
‘\aﬁn’raﬁ /&
fémﬁq
et 91 Sepelt 92 st o3 ATelt 94
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aﬁ% 3imgedt 96 3fTgelt 07 3iTgelt 08

JTPHT 99 ATHT 100 ATHT 101 ATHAT 102

TFT 103 TFHAT 104 JTFeT 105 HTFT 106

ATHAY 107 ATHT 108 ATSHAT 109 ATHAY 110

ATHAT 111
20/ 31fore1 gel

&7 (16) : 3mgxir 105 I 111 AT FIEHA MGl 98 o 104 I
Yol R e e I Ale arEdi-l &), gorsd

3T 105 T 111 IIehH 3T 98 T104 Fizarelt T 3.
3T 90 T 111 TG IT FTEAT Shctlagerd PIed 9 37 et

BIETH 9
sierfa RRIfdGE d@arn | 1 2 3 4
ST 75 AT AL 1 2 5 14 ...
Seield e et |l | o | Sl | o
HqET 90 |91392|93w97 [98 T 111| ...
N T JEIe BIgT fhARITST aTadhivT Ieed 9 Hed W HTeTal.
9. WHT 8

THEHS AN (= 1, 2, 3, 4, ) HST (WieN) ITelel! FRIARTEST ggHor
famiY SeTeti ST SRl ?
SR : N T GEHARIAT 4 fHFAIEmeT (Fgorein = 1, 2, 3, 4 91T )
2o TPIRAT STTSITAT SegeT ATHedT PIGT Sebheiral HEAT Meett
AR :
1) n =1 HST el SIS : BId U Sbe (3Tl 112);
2) n =2 FHST I SITS : THUT S Ihell

(STTepeir 1137 114);
3) n = 3 ST IR SITS : THUT 5 IHell (STl 115 T 119);

4) n = 4 ST A SITS : THUT 14 IPel! (3MTaeit 120 7 133) :

A (17) : STSAT I3 AT RRIfGgHIE T, e FRIqum
TrEfy I T, A Pledt ST,

ATHT 112 JATHT 113 ATHT 114 ATHT 115
a1fore e /21



LAAA

TFeAT 116 HTFT 117 TP 118 JTFeT 119

ATHeT 120 ATHeT 121 ATHeT 122 TeY 123

NOAD

TFAT 124 HTFHAT 125 ATHAT 126 ATT 127

ARV

JTeY 128 ATSHAT 129 ATHAY 130 ATHeT 131

A AN

HTFT 132 TFHAT 133
22 | 311011 Y1

JTHeAT 112 & 133 =T ITIRTH AT TR ITRI™ BIeed 10
qe fet 3R, n =T oY FrgY fHAeiRATSY araami=iY JMgheaT higH §
PITH 10 IMUTET JTedTd.

dIed 10
SITST=T Bienar W, n |1 2 3 4 ..
n BT 3T FTRTeaT| 1 2 5 14 ...
SIPINAT Siefel 1 STHeRt| TP | STPeT | St
SIS =T 112 [1139114 |115 91191209 133] ...
10. WHTT SR G =

1 @1 afvfeledn g Tl e fARfFRTeaT T2 SR J9H
forosTett. ST 31t sawT fafaer yerR=aT ui SR 99 fsaa
carardY i Ueh I 31et UTfySt 31y AFTET aTeH g, JATSg! SNl
STRFGUF L, 2, 5, 14 T ST AT Y& TIT T UehT JARAG SHARIeT
T 3R, T SHAT G 3R

1

—— 2'C,,n=1,23,4,5,6, ... e (A)
n+1

ATGAC N AT L, 2, 3, 4 7 fHRIT G AT L, 2, 5,
14 g1 44T e, AT AT n 7T 1 UREA Il SHAT quTich fheiy
A ETTeITaR BT JeaTeireaT HET a1 AR

1, 2, 5, 14, 42, 132, 429, 1430, 4862, 16796, 58786,
208012, 742900, 2674440, ... (B)

SATIUT G JATSUT DIVITE! ST AR AT GIUT=AT n 24T Jere
IR Wieaal 7 STRIET T T BICHIT HR =Hleld el av
fsUIRY IR (B) AT SHHTSHTOY IRT<HIT.

(A) 7 fecieaT ST (SIS JRariedT 14 3T (B) 7ed faear
JR) AT 31 bea™ A (Catalan sequence), 3ITRT ST
U FEURI Hed T T, FgUrst (B) Aeiie W& a1 ged e
e T ITgd. hed™ &l TR &R I G (A) 72 oo
3R T TITAT heelT™ AT SIS FgUIT.
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BRI VT AT HEAT FHATT GHARIICT UGN U 1 3MTg 37
AT, (A) Tt AT n = 0 FTaeaTd a1 SiTeT 1 81 fissdl. argar
(A) Ted I dbetedTn T fbaiin = 0, 1, 2, 3, 4, ... 3121 SR
P AT,

11 §9RIY :

T oI JATYUT 8 ATRTeT HHTRA T WS fel. afger w41 o

- TG n - 2 Freioma e SR armEr gan g 9
mﬁ@m@ﬁ@ﬂﬁgﬂwﬁgﬁwﬁﬁwm g giar. =T
WS SERTET ShATHEY H SIISAT HTel T gidT. ArAT T3 ST
P T TaRAUT AT S ATAT GIT. YT 947 JeTaR ST g ieledT
T AT AR TET gidT. AT ¥37 iR S SR -
3T B ATAT AT, AIGAT T SRMAIH 3ieia RIS srreren
Ydel I fEHT ST TS T gIAT. 3TSdT W8T Wil SxIdih AT
IRTIT SATSTET T NS T T, Yl T a1 T w2l
e e (31EY) et gica. AT IITSE) TSI 7T 3revereft Hrgr
e AATEY. TRIGT IS T n T 3N ] Gom=AT fhweiameT
SR I U AN 1, 2, 3, 14 §rF fTell. a1 [d U5 n =@
AT AUTTT eIt fheiRITOTeT STR AR AT g ORI ST
I T Y el oA a-Te! UTgdT A<, AT af USTo8T a2y SATT.
JMUTHEY HBTET T3 3RTAIT dT ST SR W a9l 3N
FHTTHTONE SRTCIC. AT THON=AT AR ARTeoaT F317=T qraeiid SR
i 3RO § TTIAT SMSBUIR U Afdrsewr 31rg nfoT #gur 3rerm
fARFRTeAT Y8Ti=aT dRaT=T IRBIATDBS BIRY d&T T T ToTaT=T
IFTCRAHUT SPITH FR AThS TOTATAT Bt Sl

e R1e 3Me TSI T GHT STR 311 Y hae! 91T mfor
SR TETEN HHMAT (Sequence TT) ST Gt ST1a €Y ey
N, FHTIFRT g YT M IR, 8T 99 SolTST Ifordr=ar
INIYTAT BT 35T P MRt | FguA TiaT=aT NATHM fHBumR
% AR T FHIATI 378, I Y& | FeTd § AR g BT ?

ogoao

24 / 31i01e1 Poel

**

fafdaer A cuctican
dpIcUd (alternative) RIRRAT

1. faro wer -

TTfTaTa ST FRFARTGAT S fRrwdr. FaY Aeedd T S
g TSy o) 2T gAY, FIpivT Tgursl iy § HHST ATATST T
ST R ATFIATT GHRT ST AR ATEY. 3Tl B AT fobar qof=
R M HAHadT gl T 3gd Hed-T Aserd 3 ATl o
HBCYHAT AT THSTCT DT H T FADI0T, THEST FIepIvT, Hred
Brator, 3 @ fafdey yeR STUE e arE. &1 S&e
ALY fARISYUT SV o JTAIST T Fdd THRIET JEaee
e FHTeT a3 T faSaT=aT geier MR S1Tdher=T gIoY | STk

mﬁﬁmﬂwwsﬁmmaﬁsmﬁ. 37T, TETET
ihedmd fIeaT Ut TS 3MMYeaT H-1 d g 10T Simetel
FRrT T T Heheu-edT SH-IT TETE AR GSH ScuH STTelell ST

AT AT SRR g, BRI FRIRTIGAT JHR @&wh dell av
HHIHT Hold: THT 3RIA. FgUSTT PIVIATE! Hheda-eaT RTAvTeaT
=T §9ged (equivalent) gEITH. 3ITYSAT ITIOTAT=AT AgHId

AU BIET HheU-T=dT YAh! a9 3R 3ferh AReAT 9T AT
G TEHUMR IR

2. 74w
IS BT MMIAT AgH AT IREATA HheTHT AR, I ST
TR 3RTetel! TRTg T 31t o1re.

T (vgurera wam wd fddzan warer) axje WU . .......... (D1)
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A (1) : ria @ e figar @ ageran
F5fig a @1 WA IfARTAT AT ag@rE rear
FUTTS ITiig! JMIUT i Peal.
agarE gAY (Jbfous) et gdaymToT —
dell ST g <Y T I3 T+ felt ™t
HHSTS S,

ST T ST fhRom=aT fadan figuer (locus) Ut ay.

..(D2)

(3Tgeir 2 e A 9 B g faeiel 3 fig 3R

P AREAT Jq@redl 9% figqarst PAPB @ < A

U T 3R, )
AT AT (D2) TR &9 fig A T B,

3T PA/PB g TUIRK faet S/ IelT IR GIOTIR. 3imgpel 2

axje (S P ar figar fiquer s/maY) T &9t

PRI  STERUM UTg .

uel :AdB gfaga P ar figare A PQ

PA/PB = 2/1 1. w

ATey ;P AT figuer (St ARAyET g 3t 3
3RIeT) TEH FROY,

TIAT : A T B T ST STISuIT=IT 6Ra X9aRe §eT SreiedT ayjesrar
AT IS 3T UTL.
AB BTVTES B =0T I1S[¥ d1eqH d1aR Q g7 g T &am i
BQ = AB ..o 3)

QA _ QB+BA _ AB+BA :
TS o8~ 0B [(3) AT ]
Y R (4)

: 2
AB @R P g1 fag /T &1 $T PA = — AB
26 / 31101 Y1

PA  (23)AB 2

Y Pe T am)AB 1 ®)
TEUTS! HARATERUT (general) a7 31eft : AB T P 3T I a4 Q
o< qTofd faeicar quiRTe frmged.

[(4)a5)] O axjorean et (D2) TR P  Q g alg fig g
SIS G 15 ) R P (6)

A, P, B, Qg UhTd A AR 3RIA P  Q g AB &1 T JUTRIRIT
TP SMTIeAT JTS[d J TRl IS/ fIRT SfTed. ............. (7)

[(6)T (7)1 0 PQ & S RIS &N IR,
M g PQ aT Weafdg &a1. M g1 dafigd MP = MQ g frsar
IR TGS B T TJeb IR,

& (2) : JfeMTARA A, B, g I fig 31foT PA/PB & Ui faet Srra
a1 ARG ThY dad age (et (D2) J9R) a¥id [T
firesfaar <.

agordt foradY e sreft 3ar Ada -

fiear AB a1 IvTESTAT g
B, AB T UHT FIS[hSIel ST ST
feica areciiT §H (FSITO°) 3R,
JAfOT AB =T SHAT TSIHSIE ST ST
ficaT araiia 180°- O At 31em A

ficzan ware aqe guEmn. .......(D8)

&9 (3) : IgBRITURI Tgwardr g
T Rig HR ITITST §) =T 3w
Jequt (directly) STARTIAT A, ST AT TSI AgHIeaT { Fgurst
aRIeT (D1) } ST W T FATRY 37feres R Al RS
BT AT SRR ST SAUIRT [UTeH SRjord T AR TgUT o IR
Iy arel.
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AT (4) : TETEN WS BIVRIG! SATRET 8 <7 HehaT TETeT JUTeRd
3. TYBTAT FRIAUDT AP AT BT Thdh NTRTDT
ETRIeT UTETH G CTT ST § Qi W ST, HIUCATS! foramumeitet
T TR0 T TG Iel AT 16l ¢ g @R 3Te.

&9 (5) : @rEn (D1) fFar (D2) far (DY) A e b
TP HedN g &l Al P AT I Racter
¥ fig [ @@= (D1) weiie e figqurge w9
SRR IMUIR, 31T et (D2) wefier feeiear
3N RISUTRE SrIeIcaT SITTedT 3faRid, OR e i 5
BRI Sg fthRor=aT feican faguer, aia s D8 A figwia ] §
T IJBTAT URETAR ST, AL har UfRemaster wd figam
i T auvt age FguTe. STt 5 7ed P g1 &1 agerET fag
TR YT IRETAT STelieT HIVIATET fig (B AIRET 31@T dbhgfig O JT
SHleT) T ajeTaT W ATSY. (SYAT T AR R U AT ¢
SHTYHTOT QETRT ATV ST HERT STerdl af <1 AU R A9al. af
[ERT T AIORITET 3RIAT Sadhd, oT dY T HIORITET W SR,
TITATHTOY O BT AT 4 Tl I BT hgfeig ST UUT Y T aejodTaT
HRT ATEY. I FgUTSY o =T IREmaier 94 fidan W)
3. et (fhar srfemsy w@e ) -

THEET § T Gud Agwaral ATT TTassidr S/
HBCYHT 3Ty, BT SR TR SAciel! ST 372 :
1 TG ST & qUTieh 1 A quTich TieaT eaferRa $ax Hiorare!
& QU™ f7: 909 WITeT ST1e ATEY (fbam <am o1 qurioprar 1 g at
quUTies gicar fAarr gER SIVRET O Ia9d THA) ST 64
YUThTET e¥ AT FgUITa. ....(D9)
TSN GART TR 312 31T,
1 AT ST &4 UITes p @T 1, -1, p, -p AT AR quiidTeaforias
SR PIVATE QUie™ F4:99 wRT ST A1 (Fgoreia s o
QUi p A 1, -1, p, -p AT AR ARTRGT FAR BIVRIRT SaIT
TRICIT ), T & QUTT p T JEHEIT JUI.  ......... (D10)

28/ s1fvre1 Pel

(D9)d (D10) IT AR FAICIT T TR (D9) e * e quIich’”
T "G I AT I ISP AR, (D10) Hed e ‘quiiebH’ T

T R ST qerayHT el ST
T 4 quIihTer 1 RIarr STeagT dig el € 37add Tl
T YUTBTEAT HBHEIT FGOTRAT. ..o (D11)

(D11) I AT ‘TG olg Hayd’ fraRra earg=n
ST (D) T AR SHRICATITON 1 AT ‘A qUTTep” Y 31
3R BT g UTE AT STAIHT ATgY. ITATATON (DY) TAT JHaAI™T
HIRHEATTAR 1 FSAT [T SHE (D11) el R AT STHR AT

HIRUT HIVCATE! & YUIBTET 1 YeiT g & 31aIq Rl
& (6) : axT faemeit 9 gemeERig sl AR (D9) fdar (D10)
Bl ST ST *1 ST ATET IBW IR IR iR, Ar[es
R (D11) 8 3T FiTelt areq.
4. ﬂﬁ&{ﬂ?ﬂiw (relatively prime numbers  fdar coprimes) :

ATYeT BTl U TET 37eft 31T
SR S YAYUIERTed + 1 fifRad Ydhg! WM 3199d T8 aR
T YFYUTIeRIHT (Thimielt) ATe J¥edT FgU. ......... (D12)
SaTgRone, 7 9 12 IT WTIeT HSEEAT M. 9 T 25 TS ATde
ST Mg, T9T 15 T 28 ITEY ATUET ST 3Tgel. HIveTR!
S YHHEAT AT AT Tha (THHdbiel) ATdeT HEHET .
ATYE JHEaidY el e e srefY ang -
ST & EMYUTThTaT ARTHY 1 31T T & eFYUTTHi=T (Tdamiet)
HTYET BT TGO, ..o (D13)
ST & qUiichiAed + 1 FfiRa Tag! S S/aad ¥ia) i
1T 1 g1 e, @R (D12) T (D13) T Sgl AT Wefed
TR g T .
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AT (7) : ATET gowieatar (D12) 7ed Ueh ureRt fem g, 9 (D13)
e AT HheuaT GART UIERT & 8. AR Aifraearsemor
HIUCITEY HerdY <aTEaT §) <1 ARAT TEIRT UIeHT .

5. 9fAy F&T (Rational number)

QTGS UITehT=aIR STIUT STYUTIeh fRTeheiY. SATEAT 3ieT T B 3MRe
qr TqUIies; T 3feTd T B DIVKITE! HEAT Y. RS Tedd
31qUTich BT URFT AT SR¥eTd 3R AT,

(SErgumet, ™ V2. om
2 3 " 2

2 31quriep 3Teer goT T AR Wi )

uRA A 3T T BT alg! YUITehd SRTaT; Srfd B T wefia
T IRAT R QMTobed YRoaTlelT T aelt STTOTIRY SATRET B 3Ty -
ST WRT plg AT FAHITT AiSdT A T SART p T ¢ g St QoMb
3]G g # O foretT afRAT AT FgOAT. oo (D14)
aRe AT danfeads s sreft e 3.

QRTTRT UgelIM AiSell 3T ST WedlieT quieraTeIuTs Jurr=m
gerier FrgTaR AUIT=AT STqUTieh WRTRIS SfpTHed HARIIRET
q=gl q=gT J=dradd A Igal, a1 dEddr ufkag dear

Sargeony,

) x=0.31712712712712....... g1 gerier firgaR 31 g a9
3 AT T IHGR 712 T HHg I FHHAM THIITSIITS
TR ARET A9 gal. 712 Yol TaT 3MddeT Il 3
TR Ay X forget arafire) STy, 7guret x = 0.31712.

ii) y = 2.5818 a1 G g2nier RiFgHR orrer 5818 g B g
AT T TPT UTSIITS YaT JreT Saradie AT Irgal.
30 / =10 wax

ufFg @@= (D14) g (D15) T TGl AHed ST &
U IRITSY p/q FaedTeelt URE wer, 3T (D 15) 7ed |ifirdeier
TOTERT UTGSUTIRY GeTieT FaUTael! U HEAT i dhId JaeldT STTedT
qTfEAe. A ¥ BRI o SeTgRUTH qIga.
(1) 3T x Ty T AT (T ATy forfgen Aetel BIoRig aRAT
W) (D14) Fed SNfRICATIHTO p/g FaHIT ggerar AT o 3.
i) X = 0.31712712712....
0100 X = 31.712712712... coooveveeeeeeeerreeenen, (16)
T 100000 X = 31712.712 712 712.... covvveeeeeeennn. (17)
(17) AEE (16) TT Hooet
99900 x = 31681

31681
99900

(ii) y = 0.581858185818..... ...cocovvrrrrrrirrrnnn. (18)
[1 10000y = 5818.5818 5818 5818..... ...cccvvvvreeerennnns (29)

(19) HEF (18) a1 B

9999 y = 5818

5818
9999

(16) T (17) drgr ALY gorier fergaR AVR 3 (SFamad«)
AT 3R T FGUH TJSTEThT HedTaR O I AT T B QuTTd 9T
It i R (19) - (18) a1 aSTEThIGT 31TR.

T 9BR (D15) T gftfcrell qerier FamuTdell TRA™ HEAT p/qg
T Beft JEATdY g 39T (16) & (19) #e gfrder. a1 Sa1c p/q
(S p a3 YUIP, q 0 ) THUTeN TR HEAT S2TieT WReaTe
et JETTI § TEAT. TS g 3 p T WIS, SergRome

a1fore gei/31



(i g 7 _13 (1.8571428..... (iv) %
60 8) 3(0.375
-56_ - 24
40 =
35 60
50 -96_
_ 29 40
T 10 -40_
-7 0
30 3
28 0 5 = 0375
20 = 0.3750000...
- 14 = 0.3750

60

13
[J — = 1.85714285714.... = 1.857142
7

a1 (i) T (iv) ISEROMEEA (D14) g (D15) AT AT AT
TS g .
A7 (8) : (a) () Tefiet x =4T0.31 712 Rbareieier 712 a1 sieberggrent
X I (3 SidY 3Relel) Fh (Cycle) FgUIT. TTASHIO 5818 § (i)
TefieT y T 4 iy SRTelel T AR, (jii) THI13/7 = 1.857142 A Th
857142 SRIA AT AT 6 M. (iv) I 3/8 = 0.3750 o Tsh Th
TIEY IrAetet 0 g IATR. THTAT AT FgUTST ST IFAGTaT JAHai!

(b) "plq AT IRAT FEAAY TeATeT Ugel i HATSUTT Pell BT AT
Agh STRRAT ST q - 1 STea 3R Tt @ ITIOTITeiIeT Uah S 31T,

IaTERUTTY, Il SSTERT (jii) 7ed % =1.857142

YT TP oTidY STR<IN ST TR 3T ddel FguTai g - 1 = 6 3TTR.
ETERT (i), (). (iv) e ScAHTe AhTAT ey A 3,4, T 1 IR,
T PIUTATSY ThTaT SATe] STR<IT SR QTR 31 ddel ATg).

32/ s1fvre gel

(C) SR S 3R AT Bl : * ' URHT HEA=AT qerieT ATSvikile
AHTEAT AT G AT : S} q gT 2 a7 5 =47 gut 9k 9 ax
10© - 1 9EfYeT e T ATATHTAT AGMIT AGH fhae I SARI 10€ - 1
Wq#ﬁ:eﬁqwaﬁﬁ".mﬁ,gwmaﬁ6mw

9, 99, 999, 9999, 99999 B PV 7 A F: AT HFT ST
1Y 9oT 106 - 1 = 999999 &7 7 7 f4: 91 W SIrat.

999999 _ | 4og57. T aradiid 8 7T 8% 2 =T qut udi srearS.
7 8 8

A1) ¥ G AN &I A x = Zlgzztmam?ﬁaé@aaﬂawﬁr

5818 =T
9999

T hTa T 4 Mg, HIROT 101 - 1, 102 - 1, 103 - 1 AT9999
9 999 WRT ST AAEY. 9o 104 - 1 = 10000 - 1 = 9999 &7 B¢ 9999
T 49: 99 9T T4,

] U= ATEY, PHIROTBE 99900 8T 2 T 5 24T YuT Uk M.

6. SN (factional)
RO (n) T T SATEAT AT [SHFHIIORT (n) ATSK n | § Hebeld

I ] ;
PR (N)=n!=1x2 x3 x4x....x(n—1)xn} _______ (D20)
=nn-1)(n-2)...2x1

& T § Wi BT n g7 Y-YUTieh ST n | FgUTST ufged n
fife deaiar nER. SargRene, 51= 1x2x3 x4 x5 = 120,
6!=6x5x4x3x2x1=6(5!) =6 (120) =720
o[ AT QUITHTATSY 0 | = 1 & AT 9T UTesedy ST,

SO () = n | Y GELY ATREAT 31T : n BT FKOIAR QUTTH SRIATH

n!:(n—l)!xn} .................................................... (D21)
g 0l=1
(D 21) =aT ITARTH 4! Y fFa géresmm fisfiel sTse.
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41=3Ix4=2"! x3)x4=[(1'x2)x3]x4=[{0I x 1} x2]x 3 x4

= 1x1x2x3x4, [FRANTO0! =
T SYANT H6T)]
=24

(D20 ) & (D21) AT n! =T S5l AT T 3ATed g SIS
AMR. (N-1) ' N fHFAT 1 x2x3 x4 X ...... X (n -1) IRTA TAT N

A UATeR n! ficdel g T 3R,

AT (9) : (D 21) 7eA n | T ATEIT FR ATATST (n -1)! T SYIRT BT
ST HRAFT BT Il TR, D (D21) & ATET MNATBIR
(circular) 3ITg 31 1T, UT G ATRY. 0! =Y fhwie (D21) AT ARG
feea™ (D21) g aTEAT MATHR i ATRL. HA o UL 4! =T
fhaaTer 31 oY fhaa aroRTaam=Y; 3! Y fhaa e ey 2! =
fhaa aTaRTEETEY; 2! AY v e I 1! =T fheeiET ST
ERIGITET, 3T 1! |ISY 0! AY fhHa YA MU= 7 ) a=
AT feel) 3. 0! =T JiaH T AR 94T IR 39T 4! Y fhaa
(D21) ATIRE PTG el THaT I T FRRIT aR=T (D21) 8 MeAThR
STt 3R, (D21) e 0! A fbwet felY e} o= <Y e got
STell R, BIROT 41 BTG IRATST, fhagr SIUrAEr n! g b
I ATATST ATYT O! ULl 3G THAT ST,

&7 (10) : (D21) ARTAT ARAFT GARIEGRIT (recursive) TG
SUANT SAREAT HRATT HRIGATAT. FARTAAT AR THT Torrear a
faoia: Agifered WP AT (Theoretical computer Science)

INYTATT PR HEAT A 3.

7. AHAEAT
AT AgHral § GuiRfae s el org.
=T quf udhier wd gquifei=r aaquiie fhar wwRiear s/
TEUTAATC. ..o (D22)

T STET AT BRE™ AT T Jeiet fafaer FR foelt
ST, (i) n YoTieh ST 2n THIREAT YUTThi=T AT FgUTdT. (ii)

34 | 31101 Pex

ST QUITeiET 2 = f: 919 W7 STaY ST SRt Fgorard. (iii) s
quTichi=aT aeaT FgUTst Uahdh AT 3 0, 2, 4, 6 fhar 8 sral
T AH[EIT FgUTdTd.

mm@fmﬂo +2,+4,%6,. mwwiﬁaz 4,68,

TATBROT Pt S SJ\WTSTTIT&FW@TM% qor e e 3rerar
T ATUHT BV fIANOT ARTT ATEY. +0 T - 0 AT BIRT THR AT

FAHEAT qEiel MU oSt TR ST

(i) 2 B THHET 3MR; (i) SR x B TTHAEAT 3R = x +2 AT
ST AT 3RAAT; (iii) AT 2 FRRFTR ST 68T JaR ghild
T SO e TS T FGUIATT. e (D23)

(D23) a1 ARAT T 9T (et frae) SR, WwT (i) 7ed 2 @
TRIEY U<TeT (concrete) SETERUT fet MR, WFT (ji) Hed SR
ARG H2AT TR BT g Tt 1R, T (jii) Firay & (i) 7 (ii)
T HRTIA TR PIVCATE Tgel M THRIET TR B AT STaT el
JUIR ATEY.

AT (D23) TR 8 g AHHET 31 § FA fig a1 o
ST UGT. ATEATAT MR (i) T 2 g7 AHREdT 3. 31T 2 g
TRHEIT AR MW (ji) II6 (FgUroid AR el x &
AT 2 Mg § aI9H) 2 + 2 = 4 g AEAT gidl. 31«T 4 Y
TR ATIRS Il AT 9T (i) aquRed™ 4 + 2 = 6 &
FAEET AT qrRAfIar A<t A T (i) Io8T TehaT aTah 6 +
2 = 8 & TR ST RIg BT, ATASHTOT 91T (i) gt gl

TN (D22) T (D23) T AT STl HIRT SIS A 7gUTst
{0, £2, + 4, ..} g AT THEEAT T THTIETET Ut gal.

&9 (11) : SUFTVTT6 AEA IMIUT | Y GARTGRIT ST UTged! caTa<e
(D23) Bt FHHEI JARIGRIT TR 37T § &I AS.

A9 (12) : PIUATET HAT 30 AR ST Q0T TR 3R,
SMIST INATAFAYATAT HeHTa ATIHY ST AT Aferd AR areet
M ST e, AHEEITT JMURET S YARTGRIT STReT H:
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(i) 2 B THRHEAT AMME; (ii) SR X Ty AT AARIEAT RN A ARX £ y
T IS AT IRAAT; (i) IT I AR ST 6T aarR
BT AT MTIOT s AT FHRIET FgUTA. .............. (D24)

ii) 2 T 4 T TEEET 3TR; (i) X T TANEAT A AR X + 4 ;T
G ARIEAT STAANT; (iii) paes T S FRIATTAR TR 7 detel!
T TATEGIT T . oo e e e e eee e (D25)

YiUhY FAD AR 0, + 2, + 4, + 6,... T Fd THGEITET I
TEUA SR &R AT WA aTadhivT B e,

AT (13) : R faazATae= 8 fhdT ATATHTOL BRI THIEAT Y
ERIER THAET 3Ty, § SRAfd IRT ARAT (D22) Va1 $0= AR T
SR 5 d STRTT (9TI=4T) SAFTAT 397 ey, (2 Y el gut ue 8
3T g ST IRT FgUrst (D22) a9 AT 1Y da3 T STRTT @RI 3y
mﬁvﬁﬁﬁ)ww@mﬁh(m@mﬁmza geqT
TR BRIEITHT §1S; 2Tt ¥ < ST UTgT. ‘S e i et
T AT S g1 ATl U HgwdTaT UM STy, TRt
(D22) G g faem Rig a= arardt Rigar sreht forgrdy amet -

2m g 2n IT HIUIT! FHRHEAT €T, ITd m T n g TOTIh AR
3ITET 2m + 2n = 2 (M + n). S YUIiGAT ST Quiiea 3T, FgUH
m + n g1 gUTiehd 31T]. AHSTT m + n = q. ¥gO[T 2m + 2n = 2q. AT
q BT UTI® 3™ 2m + 2n &Y 2q TSR FgUTod SHEET 317,
2m T 2n IT HITATET (arbitrary) THAET SRAI 35 faem Rig
3. 29 fIu IR (D24) Ao digsald Rig gid IRy &1
T 9T (i) 908 RIGaT AR SIS sicdh fiesd.
TR IT fAeI=T=aT T Tt (D24) €Y =T (D 22) Uit |ndy
IRTAT U Asel.

8. Y3rer weEaT
uRfreTd GeSter HEdaTe Arfee ggT.
9. ARV :

UhTd Aheu-dT FRIFRTGIT AR 3R, AHT g SITIUT T
ITGRUTHT FferTel. I ATEAT WY § Y&T ASUTAR o 2Tl
TeI STYUT TAHEATT AR I feriel. ARG ShReaT
YTET UhTd HheU-NITS! Id PR T AT g [y SAvmEa.
i TOTATIT 3NATAT UehTd Ghou-=dT fiasel el cacIT T
TS HRIATT I T T 3T 3! Rig SR ITaT S5 HRET.
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*kk

oldoAloll B oIdhI - 1

=TT (SMPGEIET) ST FgUTST T 3 IMdAaT
o . RIS PTEY T aferiel T T TR, I T
TRERITST el AT I TSR G gIATT SIS T
TAITGEA, T UIRARIA q1ge HAT g g AMUT Sadl. Ta9d
BIISTET AFATH IS AN BIIS AT T T BIISTAT TS Gee
ferofer ammaoT O ST, TRETEN SRRl aielY AU el STl
SMMSBET DT Y FeT JeTATaT - GodT AT - AT 3™ THSTCA ST,
ATRIT I AT e AT WY AN, ATaee AT 7au
AT o el ST ATgId.

TOTETE AT ey JaT ‘T fspuiye Ao § ‘garae
@ Me IR’ g AlGHIGAT MRS T=aiaw qigee
I T el TR, It BTl SRIe! IRIAT AT

afrget (sample)aT 3T & At gfiigel ST FYERE Sl
T WgIaEe sy Fe I *SIAMRE’ (inference)’ AT U
TR FIfEIDT T AT Teh IfAIHTST YRT TR, 3 foreepy
f3IY STUTIT bl §1s QTaheiIet ATgT AISTATY AT SIRAT foet STl
SaTeRonY, Fasu[bhizaT BIBIT FTEY cab AASRIAT el JISTATIT
PIOTT geTTelT fhell STRT fisseiier ama 3igTsT gitrel ST a <r
JieTSATa fabelY JHTOTI Y- 31fereh aaeT g1 AT QTR 31T Are!
STHSARY felt ST

T BT HEAT T, 31AaT BT ARG AT SSTERUTH
T FSTeAT SRIAT TR ST &A=t aRT T - T AR g1 a1 -
IR I 31TR T 3 oM dledT AT &1 ? T fHwra AnSrefg
AMFAGTIT 3MTeAT § JIGHIN SIIAT AgSA BT ? Fgurst 1
Arpdgarad gF fAfdaauur siz@dar av eorag AT BT ?
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AMISATTdobel AReAT=aT Ufeeiian T AT BT AT
(Sequence AHIe) AR § WHIYAD AITAT AT BT 2 IOTATT
Rigafdamra Pl faa™m ‘O giad A1) . AT MIcaTSTas
INTANIT PIE! HEITGHT T BT SHATET (Sequence dT) HRT
MR AT Ragar a1 Ase &1 ? vEren gk smaearer
firesTetear fhar ficar Taear e ST Fam™ TR gaa 8™
TR B TATS! IR IS BT ? FgUToTd feledn T 9aR g aran
fRRT 3TT SRR NBEAT 31T BT ? T IR fhar TRIeT, TR Ay
fagaT SR ? 991G IgMTciedT AT T 3721 FeATT v i ATATST
JYUT IMP ISTERUIT SRIe! B, el TFTa-T T 3NITHTT

e Befel off area faiay fafder erear smaeange aad
A IRAATT ITAT AT B b g T IATaRT JES AaY g
SIRTRG Mg ATAT MTFHAAR TP TSel.

IgH foaReAT ATOM=AT YTRIRETE Uh Y9 9o faamma
AT
qeT : WTellel ‘ST A ("Sequence’ AElieT) feieam Aearia=y
gfgelt G4 HIvR ?
2,4,6,8,... (1)

aq(l):ﬁﬁm’meﬂaw%wawmﬁmmﬁszﬁm
PIUTH g faaRe g, *..." a1 fear at ‘s Rt dareq foda
ammﬂaﬁ%mﬁaﬁm% T RN YT g1 ‘P’ AT
AT’ 3™ FEUIT.

AT (2) : Tl g1 T ST AT ared B ‘T e e
T YA TR R ATGT AT 2 3 JTABIAT AT, bt TABTAT
AT TS AT AFIACT 37Tg BT ST BIVRITGT el - JFRIfar,
Srfdrfera, @rerR, FReR (IS g HaTfaa degs Arg) AT FeAT ST
TRIER TR IS bl T T T TOTTAT BIRIST SRATRT ARTAT
Y. U7 FAETT @R 1T AT SeRTST Yeiet faamTasT giget.

= :
"(1) T fieieaT IR AT YEId, FguIST 5 Y §eEr 10 IR
3R ARYeT YT FTR gAboTvT Silel. ST aRIaR $ Feb ATUedT

38 / 31i01e Y1

‘ferctel STR T BT ?7 AT BIROFTHINT Ag<ATH SR, ATaw SR
i IrITS) BT AR et ST § @HSTH A T T faRId g
FS! AT Y SR < AT [ el

RYeT YT SR 10 BT ? 3RV foreRer SRvelT agem gelersam
SRAMECTISE

A) DU FGUT 2, 4, 6, 8 T AT 35N 2 =T 1 US, 2 US,3 IS

T 4 YT TR d FgUH AT Y& HEAT 2 1 5 U 3RTeH Tfget.
ot 2 A 5 9e 10 Mg, UA Sax 10.

B) Il TGO 2, 4, 6, 8 AT YA NS JUIT=AT THHET
AT AT e THAEAT AR 10. FgUH SR 10.

C) Y =g, 4 T 2 Fiiel BR® 2 TR, 6 T 4 il PR 2
AR, T 8T 6 FTATAHI B 2 MY, TS 8 Aa<d W& 10
I a¥F 10 T 8 AefieT BIP 2 A, ITfor 3remm a=g=
ARSI YD S ARATHET BRP 2 g RIS SR
g4 10.

N g SR, STR 10 3T I A HROT dT; B o
fARfeRTeAT 2TeaTa foat Y IR, TRt BIRT JAMUTET fFRTeAT 9TeaT,
quT TS 3MFre TIORIT AT JetersrH o Aifteret ST, feiear Iy
AT 2n YHRTAT AR 2n AL n oY fFAa o 1, 2, 3, 4 &
RTell 3T 2, 4, 6, 8 AT WEAT I BT, RS n 4 5 &
qeiet fove Siqed™T 2n oY fweT 10 i @ #gU[A Sk 10. 2n @12,
4,6, 8,..." T ‘THHT' A IATIRYT U (general term) FEUTHT. A7TedT
HINA 3T "2n 8GA 2, 4, 6, 8,... T ‘T’ THad (TIAR F=d)"” febar
“2ngqA2,4,6,8,. A 'FATATSTH I’ fha1"2ng 2, 4,6, 8, ...
o BT ATy I FiflIeTel ST

qgABIEAT BT 10 g9 Il T I IR g 3 a1ed
IRTIT T AT BRIGRUTTIINAT A1 gTed. 0T 31T n4 - 10n3
+35n2 - 48n + 24 § G ST, T FghA n = 1, 2, 3, 4 T foberei

T, TS 2, 4, 6, 8 AT HEAT A fAcsedier. D n? - 10n3
+35n2 - 48n + 24 g R (1) e felea ‘T & 579 ool g fongd
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A, T YA n = 5 I 34 fesara. @ (1) It ‘s
el FgUTST 5 AT AT 34 31Tg"" ST aRIel S4IT IR g1 e, T

e 1 ¥ 10 g STR aRIaR &I 34 § SR aRIaR ?

(1) wefiet f&ieaT 2, 4, 6, 8 AT /I 2n g STHSHGH 3R 3
wguroY ST arg, faada n? - 10n3 + 35n2 - 48n + 24 g A
HEIA ST 31T & FgUI0Te! forddd IRy 31R. 9 FgulTed R 2,
4, 6, 8 T IR HEIIAT §STRI, TTET 3TOT TR FJUTS 3 STHHGA
TR HRAT A AR TP STHADGATDST n = 1, 2, 3, 4 ATl
3 2, 4, 6, 8 T AEAT failer, 90T n = 5 AT FRIRTaT
T fesdier. 77T aRiel 95T aRg SR &1 ? FRFERTEST (qor ang
JUTRY) S FARTRTEST SR e,

a1 wd fada=mar aref o/ Y JHAT 2, 4, 6, 8 AT AR (fFar
AP fHAEY AT FEAT IS "2, 4, 6, 8,... ARl 5 Y Fe=AT
BRI 2" T FLTAT ThHT IR ATgl. Fguroid 3T e faaRog
TS M.

“feeiea SeaieaT ool AT BIVRIT 2 AT HATIRE He7 3D
fo@rol faemRer STam. TfvTar=aT WRIRE R o Sracd. Raw
TS ST S JTATST e STTOTT=AT UyeTiee! of fovge Aare.
fady wguret ‘Sclermed sryar femeatved F=aiaeT @ B9
(squence) 3NBE AT HA ATg BT g T JRNITST 3™ T AT
e faeRel’ 3rg! Qifficel ST, SITYT &R S e el e
915 ¢ SES STTel Y TOTATAT T 31T T2 o<1 Brer 3ref ATgY,
febergeT fOTeTEAT TS 1Y W famRUl BN Febrere 3T
FRFRIES S Feft frsara ?

2, 4, 6, 8 9IS 2n 3T n4 - 10n3 + 35n2 - 48n + 24 2
AT SRR BB ? 2n T AN BIET 1 31, AR n - 10n3
+35n2 - 48n + 24 T A BT (degree) 4 IR, FUST 2n ALY
PTIaNI fAsfdcaraa n4 - 10n3 + 35n2 - 48n + 24 ABUIR. AT
Sl SHEGATAT n = 1, 2, 3, 4 AT fHHeit T 3™ 2n
e a7et et fArsfaett uifgst &1 foralt fdwrarn = 1, 2, 3, 4 ATt o

40/ 3101 Pex

3TN UTfESt. 311 R1efi) Ueh SargRuT (n - 1) (- 2) (n-3) (N-4) g
IR, 3T

n=1,2,3,490 (n-1) (n-2)(n-3)(n-4) =0 AN
2n+(n-1) (n-2) (n-3)(n-4) Il AI5™Y 1.
JegieT n? - 10n3 + 35n2 - 48n + 24 B e faet.
2(n-1)(n-2)(n-3)(n-4),d@=a3(n-1) (n-2) (n-3) (n-4)

a7 vrefiea fobwelt Sdie n = 1, 2, 3, 4 ATST o 3Mreet. febage
q BT PIVATE! QUTTd ST n =1, 2, 3, 4 |13
qn-1)(n-2)(n-3)(n-4)=0 oI
2n+q(n-1)(n-2)(n-3)(n-4),q= BOCTE QIH

a1 AT (THOT IF) R 2, 4, 6, 8 AISH STHGYA IciIeT ATIOT

U "2, 4, 6, 8,... T 'THAT T YaIeT (FgUTSY ITerdT ) T Piory 2’

AT FATET I AT IR 3R ARANC; Th AT Uohd IR AR
TR, AT [ataT 3ref 3T gt &,

2,4,6, 8,0, 2Ny e, 2)
8T U% 559 (Sequence) M. TT
2,4,6,8,..., (n%-10n3 + 35n2 - 48n + 24),... .......... ©))

BT MU ART1a3T 569 3R, (2) T (3) § FFRFRIR 559 3 § eamia
ST, BIRUT (2) IT SHATTE UTed) ST 10 31T (3) AT SHATHed qrady
AT 34 IR, ITaedT ¥l HEaTe! AT AN el AR RTesar
SR, (2) Aed AANTERUT U 2n 3R, &R (3) Aed HANITeRIT 9g
n4 - 10n3 + 35n2 - 48n + 24 § 3Te.

2 IFTC) UaP TeTTd 3aaf grfes B,
[AHTERUT US faeafRrary s dY e qut 1S, o1 ATgY. ... (4)
UG, hdcs BIgl AT~ HET ST ATl AT HRAT AT
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U GET AT <1 AT AAATIRUNGS Q0 ATIITD
I

2,4,6,8, ...

T 59 ATEY. HIRVT AT HIATLTRYT ISTAT BRI Ieaied ATel. 7gOAd
ARATIIREA '2, 4, 6, 8..."3AT ST ST ool IATeAT 3Tg T 7 ‘H’
ST 913 3(ARYT RRIgTe (‘3hH’ 3TAT) SITeTelT 311

T ThT ATAQIATSS STERUTAR 90T ¢ et T Adarer=or
g 7 qaT el fed 9 (...) (STefr (1) 7ed fett smmger ) araedt famiret
AT AT 3% TN 59 AT Hebeqd SSTgRUT T A< AT,
31T FHUTS JATURET U IIGRUT TEAT.

1,2, 4,7, 11, 16,... ....(5)

g ST IETERVT IS 2Tl AATEY. PRI aRAR UTgaiTa, = 1 3T a
=a,_ (+(m-1),m=2,3,4,..38(5)d THgS 3RS ared
qur

a,=13mfra =a,_ ;+(m-1)+(m-2)(m-3)(m-4)
(Mm-5) (M-6), m=2,3,4,. gYgT (5) ¥ AaTrRor ug (fohar
SR ) 8IS 2Tl ATANBR (5) T ST STHHGA ST Aciied. 7gurst
(5) ATIHT THHTAT AT AT BT A ATST. ATATS! FZUTS SHHTAT

Y GTET < YRS AR O 35 STHG feord difgor.
0Doo

42 | 31f01e1 Pex

*kkk

oldoAloll B 6IdhI - 2

THT STIATAT A TIST U A PBIST. T TGS AT
QN HRTI areaT STTaY. (STt 1 UgT) aefosTeaT ATt g1 U HIRT
3MTFOT ajeBT=AT SIS UUT STTICITEAT JMTetel g1 GRRT WRT. Mgt 1
Hed g 3 WNT 1 T 2 T AP Srafdel M.

S S
A A B

NP

. AB

SRR 1 3pet 2
SITAT UehT STTITEAT TS JTS[H hABIHT BSUIRT S Ige HIeT
(STERIT 2 UET) TS STRAATEAT SATRITe WIT THUT 4 TR frmTer
SITAY. § IR YR 1,2,3,4 IT HATHIAT Srafdet e, (3Igr aed
T 534 SRTelY grfgeia 3Ry ATgY. )

SATAT UhT ATIATAT ITeitel HRT SRR ST HRIT fa R
SATSeT AT T T ATIATAT IATeiTeT YR UHABIAT BeUINT 3
ol . (8 Rl add o Pt areiet oI Ry )
ST 3 URT. 31T 3 TYBI SRIATAT SFTHRT AR STRRT 8 WRTIT
fIMTTET ST 2rehit § MIcHT A8TTT A, Mgl 3 AL AT 8 WRTHT
13 8 mpuid ot mga.

ST FHIRT ST JTIUT HATEAT INATAT I (Venn) Tt
A PTG 3T, I7gT AGwil 1 UgT. RIS M g1 faeasia
(Universal Set) 31Tg 319 SATYUT & ATTAT. I S AT &R Sr@fdar
ST, TR aXjs, A BT 99 SEad 317 TSI, RS T 3T leiie
{RT 2 T A 9T 4R 9 (Complementary Set of A = A ) STEdd.
JTeIT 1 TETeT MRTIHAT TS0 19 et 3.
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3MTeiT 2 A M BT fIeawia S SR AT S1THIed S I
AT B g 3 W eHIaT 3 AT, AT 3Mgiiilet WRT 3 §T AB &1
e Rgdet. df A g B IT 219 9T 8 6 (intresection) SRIda.
AT RT 2,4 T 1 § 31 AB, AB d AB g @ Irafidre.
SITPeAT 2 e 1 A 4 T WRTHT TS0 19 et sraear fodia.

Tt 3wl 1 a9 & A,

B, C ATaT W9 IREIdTd 3R HHL. o s

ST ITHHT0Y A1 el mga. AAET
foegsig S ATAR ATIT BTG
TrEfddr oTg. | A aBiHS 8
T STl MR, § 8 YN PV |

N,
TEfIdad 9 Pied 1 Ty Srafder ABC
3MTg. JATPHARTLAGT T T WRTIET -
3

R 919 fofgelr smga. g a0 e
SRIER SRTSAT W3l HT 1. 3.

YRT1ETB 9C AT FaredT (Fgursia B d C Ii-Y qrafdetedr
qe[iTAT) ATRR, YUT A HATT 31T A 31 GUH HFT1 8T A, B, C
a1 9 HaET 8< (intersection) 31T U ATA n B n C = ABC
ITe.

T S fdegdara AB,C,D g IR AT MR 3 FHL.
faegaTeiIcr X BT vETeT A A Hed 3ie fohar F99eT; g 1 B AT
HATd 3T fhaT -RieT; C Aed 3r¥eT fdhar Ryet 3T D 72 3Ryt
fdhaT R ATAR fasada sied 2 924 Irafdeledr 16 SuRET
fIMRTET ST ST 99 STgiid SrEdaTd ARTa.

RN AB,C,D § IR Wd TSI BIUMTAT IR il
IS AT SRIAIRT, T (HHSIN B AT, IR SRAdeiell
S g1 fdeasia piesd 2 7Y fEicdr 16 YT fauRTeT STToY 3Ta9ds
3e

Ol o

fregviama 2 = (24) fI9FT BIaTd. SN Ha STAAT STR<I STR<T 4 =
(22) farvTT e, a 9 W9 SRIAHT STRRI STR 8 = (2°) fawmT
gICITel § STIUT e ATpell 1,2,3 e uTfgel TR
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BIeH 1
3T 3 A URT 16 | AT YN SrEfdeiedn S A1
1 ABC
2 ABC
3 ABC
4 ABC
5 ABC
6 ABC
7 ABC
8 ABC
BIEH 2
ABCD ABCD ABCD ABCD ABCD
ABCD ABCD ABCD
ABCD ABCD ABCD
ABCD ABCD ABCD
ABCD
ABCD

T T 1A% QTN STRITA UhHehHT BEUIRI 4 T BT
Al IR SRR SRR 24 = 16 MR {IHRTT STl 34T Siarst
JATYOT qie oThal.

quT 3T S PTG FGUTST TITaw Wit STT0F MR, BIRUT

SIRIATEAT AT THehiAT BIVIRY AR e HeiigT Bree
TR <Y T STRIATAT STRRICT STRRT 1.4 WITITe f R QeI hivTeaTg!
TRFRIRIT IR aBHD STIT 14 F&IT SR HRTI qTealT STTot oy

AT, (et 4 TgT) N A

T

ERN
YN |
12 J134
(157 16




ST YHTOY f3PI0T HHTET PTGl axY TT I BT Aot
180° 3T ; TITYELIT FHHI T ST 3R, B ATR!. ITATHIO! TETEIT
TICTT Q1™ BEUTIRY 4 o8 IS <l T FIelTe 14 Yeit 31fre
MR 91 91 AT, ATaHi-I FRIARTGIT THR 4 aqe Hig a1
AT I e .

T foermTa et feberm recRt 3RY Y AR A waTg St wemelt
Y ST o [ T AT SATPciIaT agedi~i SrEdu) AT T IIYTH

SR AT, TebergeiT Y ROV b SRt T AT ST Mo FHT
STl PT AR T AT o I TSI B Irgard ?””

dI<EH 3

SITGT 5 A WRT i Hefer SusT
1 ABCD
2 ABCD
3 ABCD
4 ABCD
5 ABCD
6 ABCD
7 ABCD
8 ABCD
9 ABCD
10 ABCD
11 ABCD
12 ABCD
13 ABTD
14 ABCD
15 ABCD
16 ABCD

W IrEfd IrITSY Icfes ATUR ATRT §Rb ATRY. YT AR a7 ARYEAT
ST | S¥IeaTd 9d W9 ag@i- arEfaut s g, |
TrEfy IS aBERIER AIRA, A, S I AR BIUATS!
THTREAT AT JTIRAT AT, IaTgRumef Mgeit 5 UgT. T A gl
W TQMN IT AR, B g1 6 RSPQ IT 3™, C T 6d afos™
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31T D T | ciqaqe A fdel ST, AT ST ITe! fIeawid 7guA
T AR HAFT AFIGA SUTRT 3T Bl Agel. 907 Y § IR &
ST BFIEEAR BIee R AT PRIEM IR el Ydad faeasig
(S) ST A TR, § AR e ThHBIT BIIRe fHTUT StTetet
16 YIT MGl 5 7T 1 o 16 AT IAhSAHT Sr@del . ARITA
AP HFT (Pred 2) 7ed ficaid! PIurT SUHd SrRAfIa d Pieh
3 72 faat 3.

I STl HIEAMT IR Ad FRIRIGT sl qrEfaearay
T IR HATHT THHGIE B IS fIeqwaTa 16 1T SiTelel 3Tesel
R < AT AN IR I AR, TR W T AT AT gIoTR
Pited 2 e fielol A 16 SUHT T Mgl STRIdel Ak Mg B
ATEY B e TURTe UTfEoY. SargRumet 1rgil 6 UgT. |1 S g faeawa
g AB,C,D g R W9 I 3Nga. fdeasia IAMD 16 I
fIRTATEY AT 31T, UT TNl WIT A6 2 T 13 eI AB C D
T SUHd SRAfATe 3T A B C D 8T SUGd <I1d arafeelre STId
ATEY. TS IATeiT 6 I ATGY. ATl 7 §F AV BI SN  qraApi=if
TIRET IR G cA1g SAfereh Feret fecielt a7 irepelt A a1 3RFd 3
SRAT IraT [RTET FHRET.

IR a7 AT ATp AATAIST I AThell BIGATT Plcdoil EATAT
AT SRS Teawia STaser IfE Yra favRTeT e
T, TR HATITS! PHISciedT IAeil 8 T 9 AEIe I STGHedT UgT.




AT AN 16 T 31Fereh farvmr
IR AR FF SRIAMT BITH
2 7 feddg 16 SUEA
J[qara. grar ek, 3o
SMTPATAYT I aT 3D 9T
e SURiT STE i AT QTR
IA; ITIIRIIR A fara
ST TEIer IqFT
SRATIEATE AT ATEY AT IGEA ST IgTd AR (ST SThedT 6 A
HTel 3Tg). 37T IATHeT SIHU FaT 3.

IR HF JFAHT, TS TARITS! T AYSD INLMMIBR AR TS
U I 37T A STIGeiT TATR AT AT ST AT g STTI0T ITfRe.
quT S HATATS! SHaqe RN 4 6 AT SE arg
31T A7 3Tl TR HRAT AT, A Fi=rel TR ST TAR Bl gl
ASTRIA 3MgRIT A, B, C,D a1 IR
HATATS! FAHT SrefaR(d aTaeT I
ST PIGT IrATAAT IR TS
TIR SeTedT 16 ¥FTAT 1 16 g
FHATG 3 G YT BT O HHATD
dIesd 2 7ed Aifadd ISgdT

AT AT B @A e ot
Y ISTd FgUA T &k 31T
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*kkk*%k

#1.211.1q. i1 c1.211.14. A< spurerst

1. faro wder

fctear S guriwar wgaw ATaRor (fFar armriis) fmsts
(wfar) 3T erega ATenRvT (fdHar AR ) frirsar (efa) &
BISRI g T TS fRThall. AAT Ble ATAT HIATIRUI : S
Ul STYUT PR U Ugd FgUISt Teddh YUIiehIa 3o~ 3aad
(vEuToTa - faToTah ) FIgH T I HEATAT @ -Sagaiay e
O U R HFTHR T Sl IIbY AfaR MRt gaeirs At
Ugd. a5l QUIeR J&-3aad fisret &Y O raua araw o
T fAIe 1 ‘AIfd x dHIfd = @1 S qurieiaT UIeR’ §
A ATIGA ATd Fesfaar Iat. AT IGdT araw IUeT IS
quTichTa FRATI ST STATRY Y rTaaT) g Simaot f¥rama. ot Franfay
g FTfy A fiey | anfdr v Iurer, weeiear g waiwn
Torertelt fasdsTesd R ATaT SNATH T RRATIOY AT BT ST
AATEY. FGUTH IT ST < T[UTER JATIUT SPITHUTR JATRIeT. HHIS T 1S
i AT HIST SHIOMAR SRR [OTer qrgT M2t a Speian
qICAT AT IAFUTR TR

2. e (notation)

12 9 18 IT 31 YUTTHTaT ARTHY 3ATR 6, T T 3718 36. § ST
TR 991fd (12, 18) = 6 g o Tfd (12, 18) = 36 3™
fafgar. a @ b a1 39 FEATE RIS, TSERDI, OISR, T TRIHR
MUY STaceTas AgHid 3HH a + b, a- b, ax b (fhar a . b T
ab), @ a + b (ffa1 a / b) 3™ farfgar. 9T, FoTTETHI, UMHR,
YITIBR T, IR ) I1d Au=AT {31 (operations) 31TEd. ATiter

adb AT AT a + b 32l ferfg amash 81 (a, b) far + (a,
b) M ferfear AT, FIEY Hhaw AR dIoTs T fPadpe @R

TS AT T FeeId aTedrd. Iageone + (a, b) § Hhad a + b AT
11 wai /49



HehaHTT HTFH dIoTS a7 fhede aIc =T JHd . 3™ g1 @
T a + b IT ATSUITET ARG T 3 R FHaRIaRET g
Y AT S, b, TETeN FRANTST AgHiver RS Hdhed
[SereRumef a + b =T Xgeil + (a, b) | Hig) fafdre dewia aiftre arg
T AR aTevUIg) oTa IR g W AR aTTaTdh, U, HITHR
g 3= TR fehai=a qraiice! daidd AR gid.

AT (1) : RISET T T 972 S 3rAT ATIReAT SATAT. Tep 372 3R
‘o1’ S o, S17oT g aref 3y SRSt ar foRdra ufRkomH (result)'.
ST ‘3 T 6 e AT HRT AT ATFATT AIST g7 27eg ‘SISt gf b ar
31T ATIRT 3MTE. SMOT *3 T 11 AT AT 31T 14" T TFRIT aNIST
T 9Tee ‘AT f3haT e fsTrelT TRum™’ AT ST aTuReT IR,
SISTIT q1 a1 3 3relf FPRfFPRTeAT erseiar araR 3ifacara 3.
‘IR R a1 A addition BT 9168 ATURETE. AR AN R
e fIBUTRT IR sum AT TS SRIfAeIT SATaY. Addition is an
operation; its result gives sum 319 Fgedt ST 3RATE FHTR OB
g YR AT fhaizar qradiag) fdcara g, Sergvume,
multiplication is an operation which results in the product.

99T g FAIfd a1 W QUi B ATAT fBFAT STIRd.
(URTICTiREY AT T TR BIEATT g ARSI S &T). I uridrar
I T RIS PledTd, D T T i a1 G fgue frar
Ad. a+b,a-b,axb,a=+ b arfgue frar fafg arar aga=n
A B

I (a, b) =T YIS 'a AT b
3R forfgaT A, ARSI () & Waba AT AT (a, b),

feberT a =T b B, a(M) b SRYE! ferfgar A5a. & oY b 'a @b
e AATY’ §Y fFaT Srafaara SRy SITYoT e ATeraT. AT fRrgiihT
PIVTIRT Feba STORIYHTON {TYUT IT9<s. T

I (a, b), fhar a A b, fFara @b

B et Sdhee 'a T b IiaT arfa’ g oA SRaae.
50/ 31T et

3. o {3 faferer Tporent

i) HgedT : 12 18 IT A YUIikrar 36 gT AT IEer quried
IR, ATAYHTO

PIOTCATE! ST & YUTTHTaT ST BT Seltel eFTquTicher SrTaY..... (1)
1 JqurerieT ‘aRTfa ar fRAT o quiieiear deidia daaar

(closedness) *gUIdId.

ii) sFATRYEIAT : 12 9 18 IT A Yulichrar S ST ar 18 9 12
T ATEY. Weber AT+ BT TUTErd T forgyam Ager.

A T b g PIUTIET Q1M EFYUTIch 3RTeIeT X, a T b = b eTfd a.. (2

a1 qurgHtar ‘g quifeizar deufdia aarfy ar firad

HATRUEAT FgUTTe.

iii) TTgEt : AHST IMYATST 12, 18, T 72 IT < Yuiihian aamfa
PICTATIT TE. TRITST T2AH YT 12 g 18 Ii=m 36 T AT
BISAT T 7T 8T 36 T 72 JiAT 72 T AT PIGelT o) Arelel fohar
W2 18 g 72 JidT 72 BT AT PIgH AR 12 T g1 72 AT 72 7T
FRATI PHISEAT A=Y AT, eThed. Sgl TP IR o A, 12, 187
72 gieaT VoY HIVRIGT <+ SFYUTTe Sictet TRY g1 UTerd IR g,
Hehad aTIH g 3™ forgiara.

a, b, ¢ § BIURE A gequUIfep arrdiet TR

{ [a @¥Tfd b] &ATTT ¢ } = { a &M [ b e ¢] }
fPar{[a@blOcl={a@[bDc]} .. (3)
T IUTMTET ‘& YUIhiaT HeMicier avfa ar e agad”
IR FUTT.

iv) SfIrR® Tedr ifFaw : 12 1 a1 39 qurieiar auTfd 12
M. T 34 T 1 AT I 34 T AR, (FHARYET a1 a®

AT UrMTAR 1 34 JT9T AT 34 T 3RS, ) DIURATE!
1 w1 /51




EMYUITHET JTERIIT 3R Bl § ¥U 3MR. FgUISY BIvTeaTs! 8
quTieTaT 1 SRIR T ST SR af QUId g g, Hoha
I

a g1 PIVIATE! & YUIich SNIeAT 1 (@, 1) =@ ... (4)

*EUSY 1 BT YUTich 3T 31TR Y TT HIVIATSY & QUTTHTaRIER
TR ST T QUiTebTel aael gl ATeY. UL 1 AT o quriebiean
HeuTdie afa T $h=m sifaeRe geah’ 3™ FguI.

v) foraT fersweta (Idempotent property) : 12 @ 12 3T e
Qe 12. §d o QUi aTeciia g1 qurert R Ada. wgorsy
SEY &M YUTih W (Fguroid O Siiel ) T ST Sty

a g1 PIVTE! YU ST a1 (3, 8) =& ........ 5
T IOTEHTET ‘& quiiehiTeier eraTfadt fhaTfrewerar wgorard.

4. st ar 3R faferer Torent

i) e : 12 9 18 T YU 6 BT AT Il quiiard 1R,
ATAYHTOY

PIVCTE! S LFYUTIhTaT FRATH BT SEIeT eMYuTihd 3rea .. (6
AT UTENTET ‘eAqUTiRTe ATt At fFAd dqaar o™

UGIGH

ii) FAFRYEET : SAT A QUIidTaT A/ HISTEATar iEm HH

a d b g BRI S YYUTIh HeiIeT AR, a AT b = b 7 ¥Tfd a

ar ‘YU T a1 SR sfRear o/
UGIGH
iii) ATgE : MUCATAT12, 18, 30 AT QUIThTaT HHTY Hreraarar
IR TN BIVCATE! QrETTeT HRATIY BTG At AT T Il
fre=r quifes aiem Fenfa Frecar SR gead TE); J9 g,
52/ s1fmT pal

PIOTATE! T & QUTTHT=AT ITEiia § e 3MR. Hehel T aTaeeT

a, b, ¢ g PRI N eFYUTih 3RTHIeT R
{a@[b mcl}={[a@@b] @M c}
g {[adafd b ] mafdc} = {a g9fa [ b w<rfa c ]}
fhar
1 [ a, 79911 (b, ¢) | = w9Ifd ["¥1fd (a, b), ¢} ........ (8)

T TUTEATT *EFqUITTe et HTfd AT SR ATged’ 3T FgUTdTe.
iv) fepaTfersmera (Idempotent property) : 12 @ 12 39T #:ATfa
BISel 12. | eI STeiie g1 JOTeRT ERT S, i araee

a gl PIVIATE! Y-YUTIh ST, A4 (@, 8) =& ......... (9)

1 I[oTeRTeT ‘eFguTidTter AR fharfrsherar’ wgurdT.

5. ST ATRT AATfY Ay g qorent

GRRIY SUFAITT 3 T 4 7e JATUT SIehH Bard STTTa AT fehda urer
3T et HATT AT £SR3 AR I[OTERT TSI, ST 3MIVT HAI g

T AT Q1w fohaT et e favge AUTR T e quTer snaTg.

a, b, ¢ T PV T FE=T AT

(A): ax(b+c)=(axb)+(axc).

[ U SeTERUT: 3x (4 +7) = (3x4) +(3x7)]

B): (a+b)xc=(axc)+ (bxc).

[ O ISTEROT: (6 + 8) x 4= (6 x 4) + (8% 4) ]

(A) @ (B) IT IOIMT JFHA ‘A=Al W [UHRT
SoTdIbSIa da¥aeId faa=ur (in numbers, multiplication is
distributive with respect to addition on the right)" 31TfoT ‘FeEgi=ar
AT [UTHRT SAGSIA d3ease faavor (in numbers,

multiplication is distributive with respect to addition on the left)’
I U,
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g (2) : ProrcaTS) A T 99eaRT (A) T (B) AR Sl faa=oy
T RIS 3RY ALY, SRV AR + 3fOT + AT 3 fgug
fora feramrar & @ et SaTeRoY U
(18+9)+3=27+3=9;(18+3)+(9+3)=6+3=9
Ut (18 + 9) + 3= (18 + 3) + (9 + 3)
TSI ¢ = 0 |G &, b, ¢ AT HIvRATR! 1 IRAT ( fobar area)
HET AT
(D) (@+b)+c=(a+c)+(b~+c)
qur(E) a+~ (b+c)# (a+b)+(a+c).
[a=30,b=6.c=4 % AR HH &7 |. FgUIS ‘AEgi=an
T WITHRTET R STidbsIe aRAaRIeT fIaRur | 31mg yor

HeT AN (in numbers division is distributive with respect to addition
on the left, but not on the right)

®TE fhaizaT qradia FER THibsSia faavor @R gor
GEIBSICT I 3. TS (A) T (B) AT SRATIACT BRe HRIAT
ATTar.

e i (A) T (B) aIaY UTEH Aed e

HROT 15 + ( 3 x2) # (15 + 3) x (15 + 2) 3for
(7x5+11#((7+11)x(5+11)

U HEATT qIEAI OBR T S¥IST i ThAbiaRier fae=or

FARYT (symmetrict) TR [ HROT (10) 7 (11) UgT ]

i) T R ST I GH=AT TN ST Tiee 312y 31 i ATy

g 7aTia a1 fgue fohai=ar araciia yisiasier faaoT e a FguA
U IR, TUH PIET SR ATAT TSATRT BT,

54 | 311011 Pet

12 (m) (18 (D27) = 12 (M) 54 = 6 3T

12@8) 2@ 27 =6@O3)=6 .. (12)
(14 (D18) @)10 = 126 (@) 10 = 2 Mfdr
14 @10 O M10=2(M2=2 ... (13)
2015 () 10) = 205 = 20 3nfdr
2015 (M (20D 10)=60 @ 20=20 ... (14)

(16 (M) 42) (D35 = 2 (D 35 = 70 AT

(16(D35) @) 42(D35) =560 (M) 210 =70  ....... (15)

LTI FHRAT ATURAT PIEY SEERY TIR HHT ATabi-T o
Arsardr.

(12) T T THRAT AT BRI IR0 AISFAIRT 3 a1
AT &Y

eFYUTiieaT Hevia wwTfy a1 (e Sodiedia aranfa
a7 fFAaRIe famT &R IR, ..(16)

(In positive intigers, HCF is distributive with respect LCM
on the right)

(13) T <ITT YBIRET JMUTET BTG ISTERU gTATSAT 3R
qTCTICT dRleT BT

Uizt Hewia F¥Tfa a1 R STdwdia arnfa
1 fRaRIer AT &R g, ..(17)

(14) T T YHIRAT MURAT Pl ISTERUI SIS 31 qIeur
R 3T HI

gFYUTiieaT Hewia aaTfa a1 i Sdiasiar AaTfa
o R a0 ... (18)

(15) T T THRAT URIT SSTGRUTAR 31 ITSTIAT ARTO0
AT IR Y
eFTYUTIehTeaT TN oIt AT R STabster qaTfa

71 fhAaRIer famT &R IR, ....(19)
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(16), (17), (18) @ (19) & fr=p¥ MUV HTE IITEROMTHA
BIe 3R, JUT Jopiferiad TR ggdM o Rig axar Aama. «@n
Rrgam scgena 7 gear g ey aR1aR SR 3Ry 9T e Ao

(16) 3mfdr (17) Tl SMucATET JteT Jurerd fiiesal :
HFYUTIhTEaT Hawid AT AT SR arfa ar fhdar faamor ga.

(In natural numbers HCF is distributive with respect to LCM)

—(20)
(18) g (19) I Yeiet T[UrerT fiosa :

SFYUTIRT=AT JTEiT arTty &Y fhar wafa ar fFdax

g | ... (21)
HehelT a1 (20) T (21) JEIAS™ToT forgianeT

a, b, ¢ g PIVRIT & QUTTH AR

a @) (b o) = (a @ b) O(a @) c), 3nfer
@®bMc=@@c)Ob m c)

a @b @)c)=(@@®b) M) @@®c¢), for
@@bOc=@@c)@(bOc) | (22)
@ = Y@l LCM, g (M= Waeit HCF atawed (22) A
Torerd forfaT Aciie. LCM (s, )@ HCF (s, t) 3T Sdvele a1 (22)
wefiet afgert qurer HCF [a, LCM (b, ¢) ] = LCM [ HCF (a, b), HCF
(a, c) ] 3 forgrar Asdl. (22) Fefier Sa= U i ATHHER
forge urgrae.

A7 (3) : (20) T (21) firesT g @i & : Fufie degi=r qracda
ST 9 TUnER A1 fREiTET e S QUi 3nesd A AT at
T, STt T ST aEdia e, Nfie et e
ORI ISR fIRIROT g quT §Ro1a UNHIRTAR fIa=or gie ATy’
quT ‘HATT g AT Ai T3 fhaa go=an fiRdaR faa=or g’
TZUSY “AIfTe HEATHEY ST 9 UIER FTa aRTOT FHIH AT qor
I g gIfd I IR AEiA IR

i) (K) 12 sr9rfa (12 @fd 30) = 12 /91fd (60) = 12 .....(23)
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(L) 15 @r<rfa (15 |91fd 35) = 15 @<fd (5) = 15 ... (24)

(23) T (24) B TOTERFT PHUATS S YYUITHTT FTaIT SR
BT [ (23) T (24) T AP Bad QA Y-YUIID MR AT Alg
1. | I SR BTN SFYUIGTeaT HaTd I JOTeMTaT Aedar
TSI UgTl.

STIDIDHRIT PR  JOTER 31 AiSaT Ailer.
ad b g PIVRIE S LU SRTeATH

a A uId (a @A d b) = a
Adfora a¥fd (as@rfab) =a | ... (25)
SATFOT AT STSOT - I[UTeRT FUTdTT I3 64 a8
(TR AT Q1Y UTATT STUL b J eNWUT B, ) | aRfdre 3 wg.

6. BIEY W~ WAl AT T HATfar gy sroredY fdry qorerst

PIOTCATEY & fhar 3ifirep o qurtertan el @ wRTfay rTaor
PTG AP RIS SATATRITAT eI 9T 79 & quiiep (S
THUT 3 31Ted ) fIraRTe el g, SATaes! T9vT aRiet UResaiqH
craTfer @ st a fgue fhaiear qoremie e deft QTS a1 S
Brar N = {1, 2, 3, 4, 5, ...} a1 afife deaien (oo 4
qUIfhi=T) HATaR BT AT €A ATeTell gial.

a1 afife s S | G ST fERE Sae )

AT AeiaR JA1d g 991 a1 f$pam HRaET el av

SeRacier Torer &R sRrarTa. firar SMMOTEY HTEY TOTerd
TR IRICAT ST Ad. T AT q o JATYOT JATAT STHARTAT.

T M FgUTT. SegRun, 2, 3, T 5 a1 dF FRfFRTeaT g
3NTR. TTET IUIMHR MR M = 2 x 3 x 5 = 30. TT M = 30 =1
AT A fraRTa =1, @t g
F={1,235,6,10,1530} ... (26)
T AT AR ST T 7A1fa ar 21 fgue fSpar s A<ier
T SUS IR, 919 5 91T 6 = 30, 3 H91d 10 = 1, SITY. 3T F
YT STATI & HRATFY i qorerd aTgar.
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(@) F a¥rer cranfar ar R Tqorert -

IR JUTPIT 3 e fkelet (i) Tgera, (ii) srafaRerar, (jii) Argad,
(iv) 1 T 3rfddR® Teara i, 3T (v) frafrewerar g aragy
TOTERT F a1t ARITIIRITST e @R 31T,

(B) F a¥er warfa ar 2 Tporent -

IR U 4 723 feied (i) Hgera, (i) srAfaRerar, (iii) argadt
T (v) Brafsherar § aRg) e F e sfaand) e @R
3R, TATIEAT JATUTRAT T I[OTeRT AT Fraeiiad WRT 377, A 3N
(v) SIfIPRE Tehr F 7eiiet 31fRIcT : 30 BT F AT | 37T 311 HY

a g1 F 9T PIVATR! e RIS 79114 (a, 30) = a |.....(27)

S 71T (10, 30) = 10 ST, aradi-T F qefie |4
AT T I[OTERT el eI TUTRIH UgId. F A 30 g1 9aw
q1fa a1 R rfdeRe T 3.

(Y) F @t srarfar Jmfor sanfay gy gah e Iqoren -
TR JUTTITT 5 7e feiel Jeiet T[Urert F =T aTaiiel TR 3iTed.

) Fwed ety g fpar safa ar frdeR faafa g
i) F e w=A1fa g e armfa ar fhdas fafa g,

iii) F e A oIt an friean qraiie ot JUTer @7 SRl
AT A IUTeEiREar F 7ed dfa @ ganfa ar fgue frar oata
faaRTe SrdeaT qeter MU TUTer @R SR

iv) ST g wRATfd AT F oo AekiaR] dedr STon=aT fyue fhar

IR T AR F =T AexATaR dhedT STTUT=AT Uhue fehaY
(FEUTSY Wl UhTT HERATAR et STTUTRY - STefY a7fes HTeur gt
T HEAGR el SITUTRY T 3 31mg - ) came arefY 3.

a g F 9T 9T SRIIRT
a' = a9l RP Je (complement)

= F #efiet AYSaTd AYeT QUii® | a = 30/a
Ut 1' = 30, 2' = 15, 3'=10. .o SART | ... (28)
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ST A1 (a, ') = F a<iet 7a1fa ar ke sifdeRe ged = 30
ST AT (a, a') = F a¥ier aaTia AT 6= srfasR® ged = 1

Jergrone afd (6, 67) = &I (6, 5) = 30
1M (5. 5') = 9990fd (5, 6) = 1

JrAHY AR SITGROY DS IT UTEHTT HeaT ST,

A (4) : F 7ed o' a1 Quiier QRe- AT a 3R.

TgUTSId a =41 YR&TET G (Double complementation)
a T 3ral. .(29)

SR (1) =30'=1;(2)=15'=2, .....31X

(v) ¥R - IRt (De Morgan law or rule)

F el Heaire

(2 94rfa 10)' = (2)' = 15
g 2 @wifa10' = 15 @4 3 = 15 } ------ (30)
3nfor (6 eTfd 15)' =30' = 1

T 615 =59 2=1 } -------- (31)

F 2T 3R PIVICATR! S HERITRITSIR! g1 OTeRT TR 31Ty, SaTgRor
O qrABIH ATAT UeIY ST,

STYEESET § TUTEH YEITSHTO HiSTTd d ST S AT J[orernd
TBUTT.

adb g F I PIURE A AT
(a 991fd b)' = &' T b’
amfor  (a@wrfab) =a wwAL 0 | (32)

vi)| a @ b g F o PIURIG! S AExT SRICAT
(' d9Ifd b') g (@ e b)Y =a ... (33)

YT Teh ISR OHAT : 9T a = 3, b = 10.
(a' I b') =AM (a' T b)'
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= (3' @¥Tq 10") @ ¥1fa (3' @Ad 10)"

= (10 Tl 3)' &AMl (10 &l 10)'

= (30)" &Tfd (10)"

= 1 a9 3

=3

qrahi-T SR STERUT HSHAT AT UTeRTTaT Fead STl

vii) a g F o1 PIVR! Aev SRICIRT

a AT (F Fefiet A-A1faaT SIfIdhR® e )
= F atfier gaifaan siffdpRe oed | ... 34(i)
a 9AT(d (F Aefier ad1iaaT ifadRe geh)
= F 9 enifaan sifdeRep ses | 34(ii)
SargRumd,
15 @ ¥fd (30) = 30, [ F 7 A¥A1faT 3ifddR® ged 3R 30,

TgT (27) ]
6 HTfd (1) = 1, [ F /e eranfaar e oed 3g 1]
a AT FeR fhwei &S aTarehi=it g JOTERT TSdTasIa.

7. F AR ATOrE S 6 3Mgd &7 ? -

JuiT=aT ST F T A fgue fraia R qorert smaur e,
o T qUTEr F AT AT TR JIfd g Jaa ar fhaiareda @
ST 9T T SR SMUREEY BrgT AR I[oTeRt F =T areeiia
fAresTer. I ATEfoTPa WATT WS ST SThdl Y F T 31T Uhig I
31T BT ? UT =Y AATEY. MU 3 AT+ ¥ SR Y SiaIel
aaTfa g wTfd a1 $FaT F o i | UTeRt T, 3T F
ARG 9 BT TAR HRIGIATAT ? AT A 37 . PIUATR! T fheligr
quT AT FrT P osivea =, i U RT. TSI A1 OIhIR
M 31TR. M =T 9 @i Hd STfa g warfar a1 fShaiea qoreri=an
I IFTEY dalad F ARETE IRTd]. SeIgRuMe,
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) 3x7=21. 2l =N AG @@ HA = F,={1,3,7,21}

i) 2x7x13=182. 182 =T {4 3@¥@m@T g = { 1, 2, 7, 13,
14, 26,91, 182} = F,

F, @ F, T 21T SP1RE e TR P01 <TaRIe] Tt g Jamfer
T fSFaT F STOTE ST W T[UTeRT AT @1 SARAT AT S$ed Y aradie
39T L.

TUNHR HRAMT P71 e e 7 OaT, Bigr [T ThTae
31Frh BT SRICATRT  STTET UITEIR D 314e = D 24T 6 Jaadieat
AT IRUDT BT TOTERT TR AT AT IaTgRuMA D = 3 x 3 x 2
x2=36.MTQ={1,2,3,4,6,9, 12, 18, 36 } 7] HIUKI oTerd
R RIS o 9N
8. RV :

HAATEIRUT : YYUTIhTa STATIS T A FHTe ATeaT Ieira ward
araor firepa, qur e B urent snarr ATEY. & ornt HeR
IR SATYOT & AT SAGTT AU St 3ATeg N AT Hd E-UTiehrear
HaTaRier eITfa @ Tt ar fkar (1) 9 (9), (16) @ (21), (25)
30T (34ii) § TgUT 17 UTer SRAFARIIT. F (T TR F, F 5 SITEY)
TR AT T 7wy At fhaT § 17 ot srafidraa a @
afaRad (27), (32), (33), (34 i)  STRT AR TUIERR SREfAIT.

STRIEHROT T IO STICHT 378, THETRT W d TTaNiet Hre!
fomariar wqurerd fies T WRE (structure) TR g1, IT ARATE ST
& ARG JUTHST : i) S HatET g N g Qarakiel a4rd
w1ty ar fgue i worent, onifdn (i) F 9 F ORE @9 7 @raed
It g AT ar fgue i st }e S o I geue fohar
JiD TOIER. FARE! MG Ha T A FAT 3Mw fafder worert
SIIIAT. TT=dT SIMERTER T group, ring, integral domain,
lattice, field, vector - space, Booleen algebra 31211 3D 31133-?
T UG ST, AR i) & YUIierar §a N T a4,
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qa1fa ar fgue R € |x=ET distributed lattice with minimum
element S 31T i) F AR (Rrer R 9@ dei=am o=
A4 AT W T ATARIA ST -AATTY a1 3 faue fham 7 qra-
[T O It Uhus fohaT A BIoTRY |REMT Booleen algebra aR4.

W9 g WA §ART (union), B (intersection), T YR&-AT
i Tt vwue R ar |EReR S S U U A A ° (T
e 9F) {9 PRH F ARE G T TR aig-a9ia ar a4
ferue foram 9 qRe - ev g g vaus fka i aracdia datda
a1 fohaT, fasa Wed (switches) T O THER (serially) 3r@T @HIGR
(parallely) STrs aT=aT foraT A U SEieT STeITd FhIRE SRATT.
TEUI ORI AT ATeoaT Siiel SUARTT fRerctian srary srpd
RIREFER PR,

JAMIBR HATade fpaia qurert ofor frer fir=, gor wa
AT OGRS SaIaidT 3d d TR T -Farfa e
ToTer JiATieT TR FTeTTeT S0t TTATT SRAfg SNATHTAT
TP BrICeiR 3w

goo
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uf:foree
1
1. ISl I 29 TR fietedl (D11) B foRi) ST @retieAsrmor
e forfgar Asat.
ST g ST SR € 3fadd el 1 gTer SRTal, 3AeM
& YUTIpHTET YT FUTT.
2. 7o A Aveft carear areft At A
1 ST A1 YIqUTIeh TATEATET PIVATS! 2 TG UTqUTiebiear
TUNHRIERIER AT TTAT 5 HET FgUTTe.
2

8 . ufkgul (far ger) FET (perfect numbers)
ARSI (recreational) TOTaTe ‘afvqu (T gSter) s

AP Th HebeTT 3MTE. foril Ueh s arelY 2R -

ST ¢ YUITTehT=aT At qUTich g STl |d & faadiay T
T QUIBTEIRIER S/ T eFYUIihTe gyt fhar geier wwr
LU 1~ PR SORRRRRRR (D26)
JareRony :

6 U AT AT 1, 2, 3, 6. T 6 ABAT 1 + 2 + 3 = 6.
THT L+ 2+ 4+ 7 + 14 = 28. 7gUH (D26) TAR 6 g 28 T ufkyot
(GSteT) HEAT 3T, AT 3721 TGHUT 42 ufRkyet (JEIT) den
TR TRel.

afRquf (GeSieT) WA oY e areft et < -
ST ¢ quTiehTear §d ¢ fqudic) SIS T S-qUTiaT=aT gue
3 T YTt IRYuT (FEIdT) AT FgUMR. ... (D27)

PIUATE! QUITHTAT QY YUITE BTSN U Taad SRTa. @Y 1% I
(D27) 7ed AificIeret ATEY. ¥gU[ 6 A € 31F9d A 1, 2, 3 T 6,
1T wal/ 63




M 1+2+3+6=12=2x6 qqd 28 I 3% IRYLT (FreT)
AT g AR USd. IIawd (D26) T (D27) T ddfoud
AT AT el Jge.

3

[g857, (25) & ]
onor - AT Rigar

ATEY :a 71T (a d¥Tfd b) = a 31T a a1 (a JA@Id b) = a
Rrgar: s e a s fab = p (1)

Oa<pamdradp a9 YRT SIAY
O awmdifdp=a ...(2)

0 a#99Ifd (ad9fd b) = a ®=Td p = a, [(1) T (2)
qTq]

ATaITETOY GRIRT 2NOT o Rig et A

sfislis
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SL.9.7.fehd?

n ST sReee 31w W= (1.1 Sc.) AR I e fge
STEATI g favmT S@.

n IFAERIE o e S1uTT 15T (UK) =T SrgfeT ofq frmme
TR BATIY AHSHAH ¥ Hall.

n UERIE T IEATYP AgHSHAT difie AfRAMR (MR,
1982) T 3rege.

n  grgRIST ot RIfdmT, 3 e (USA) =aT Sefeare of sifaerT

n  1.1.SC. 2T STIT-STid 37ais BIR fefeRT o= g1 JREhR 9T (1989).

n  Toc 3ReeTE 31 Jiegrs wefesm & a¥ fifTer srifie.

» NCERT @ FHice SMAT=AT TSI RId AR g TeFe 3 wpet
fcelr=aT BRI AFEH.

v G T IATARTCT ARA FRIa®Iferiqe 3Md oe-oid g feer
TRIILNC.

n  IMP A FeRATAT A&V g fas affcriaR s,

o fIfIy T T uRefig Hented g Aerfdre gk wiT 9w
AT Jat

w75 e 31 uprem
(g1, emrfeae, o)

T

dIg IIcIDI SIMUIA MEATUD H3SD, dls ~
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